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another. The servers can be allocated dynamically to a particular combination of operating system and applications. Therefore, a 
service provider can guarantee access to an application al all limes without keeping excess capacity al limes when Ihe load on the 
^ application is low. Also, the service provider does not have to provide a spare server for each combi-nation of operating system and 
^ application in case of failure. One spare server can be used to replace different servers depending on the needs at any given time. 



WO 03/005192 PCT/SE02/01353 

1 

A SYSTEM AND A METHOD FOR SELECTING A PRECONFIGURED OPERATING SYSTEM FOR A SERVER 

Technical Field 

The present invention relates to an arrangement for use in a computer network for 
providing at least one service to at least one client computer, as defined in the pre- 
amble of claim 1 . The invention also relates to a method for use in a computer net- 
5 work for providing at least one service to at least one client computer as defined in 
the preamble of claim 7 and a computer program product as defined in the preamble 
of claim 13. 

Background and Prior Art 

10 A service provider usually provides different services, such as software applications, 
to customers using several types of operating systems, such as Windows, Unix, Li- 
nux, etc. A customer using a particular operating system cannot normally use a 
service provided by a server using another operating system. The service provider 
must therefore provide several servers with different operating systems to provide 

15 services to different customers. Supporting only one type of operating system would 
be less expensive, but would not enable providing services to computers using other 
operating systems. 

The load in a system varies with time. For example, during the night the load is 
20 lower than during the day. In most cases the load has a peak of considerably higher 
load than the rest of the day, during a relatively short time span. The load, pattern 
varies in dependence of the application and also in dependence of other factors. To 
ensure access to the system at all times, including the peak load, the service provider 
must ensure a capacity that is higher than what is needed most of the time. 

25 

Usually, the service provider also has a spare system in case one of the servers fails 
and must be repaired. At least one spare server must be available for each supported 
operating system. This is an expensive solution for securing up-time of the system. 
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All these tree factors cause the need for keeping excess capacity; that is, an exces- 
sive number of servers are idle most of the time. 

Another major concern is the security issues. A user accessing the server can per- 
5 form unauthorized actions that may cause damage to the server and thereby affect 
the function of the server, which in turn will affect other users currently accessing 
the same server. This problem does not only apply to service providers as such, but 
could apply to any entity managing a network having at least one server that is ac- 
cessed by many users. 

10 

Summary of the Invention 

It is therefore an object of the present invention to minimize the need for hardware 
installations while ensuring the capacity needed to meet the requirements on a sys- 
tem at any given time. 

15 

This object is achieved according to the invention by an arrangement for use in a 
computer network for providing at least one service to at least one client computer, 
said client computer using a first operating system, said arrangement comprising at 
least a first (S I ) and a second server (S2) accessible by the client computer, each of 
20 said servers being connectable to a first memory location (C:\), said arrangement 
comprising: 

storage means comprising at least a first (OS1) and a second (OS2) preconfigured 
operating system stored in such a way that it can be retreived by the at least one 
server, but cannot be altered by an unauthorized user, 
25 control means for monitoring the function of the at least first and second server, 
control means for initiating a reboot of the first server, 
control means for selecting an operating system with which to reboot the first 
server, 
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control means for downloading the booting information of the selected preconfig- 
ured operating system to the first memory location of the first server and hooting the 
server using the downloaded booting information 

5 The object is also achieved according to the invention by a method for use in a com- 
puter network for providing at least one service to at least one client computer, said 
client computer using a first operating system, said arrangement comprising at least 
a first (SI) and a second server (S2) accessible by the client computer, each one of 
said servers being connectable to a first memory location (C:\), each one of said first 

10 and second server being connectable to storage means comprising at least a first 

(OS1) and a second (OS2) preconfigured operating system stored in such a way that 
it can be retreived by the at least one server, but cannot be altered by an unauthor- 
ized user, monitoring the function of the at least first and second server, 
determining if said first server needs to be rebooted, 

15 if the first server needs to be rebooted, selecting an operating system with which to 
reboot the first server, 

downloading the booting information of the selected preconfigured operating system 

to the first memory location of the first server and 

booting the server using the downloaded booting information 

20 

The object is also achieved according to the invention by a computer program prod- 
uct for use in a computer network for providing at least one service to at least one 
client computer, said client computer using a first operating system, said arrange- 
ment comprising at least a first (SI) and a second server (S2) accessible by the client 

25 computer, each of said servers being connectable to a first memory location (C:\), 
said first and second server being connectable to first storage means comprising at 
least a first (OS1) and a second (OS2) preconfigured operating system stored in such 
a way that it can be retrieved by the at least one server, said computer program 
product comprising code means which, when it is executed in a computer, will make 

30 the computer perform the following functions: 
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detennining if said first server needs to be rebooted, 

if the first server needs to be rebooted, selecting an operating system with which to 
reboot the first server, 

downloading the booting information of the selected operating system to the first 
5 memory location of the first server and 

booting the server using the downloaded booting information 

With the inventive arrangement, method and program the preconfigured operating 
system for a server can easily be restored or changed depending on the need of the 
10 users. The number of servers running a particular operating system can be easily 
adapted to the need at any given time. 

Preferably the arrangement further comprises storage means comprising at least a 
first and a second version of a first application, said first version being adapted to 
15 the first operating system (OS1) and said second version being adapted to the sec- 
ond operating system (OS2), 

control means for selecting the version of said at least one application adapted to the 
selected preconfigured operating system to be downloaded to the first server, said 
application being 

20 control means for downloading and installing the at least one application to the first 
memory location of the first server . 

In this embodiment the method further comprises the steps of 
selecting the version of said at least one application adapted to the selected precon- 
25 figured operating system to be downloaded to the first server, 

downloading and installing the at least one application to the first memory location 
of the first server 

Further, the code means of the computer program product is arranged to make the 
30 computer perform the following steps: 



I 



WO 03/005192 PCT/SE02/01353 

5 

selecting the version of said at least one application adapted to the selected precon- 
« figured operating system to be downloaded tq.the first server, 
downloading and installing the at least one application to the first memory location 
of the first server. 

5 

In this embodiment, one or more applications may be provided to the server after 
rebooting the server, so that the server can provide a particular set of applications to 
users accessing the network. This makes the system more flexible regarding the ca- 
pacity for providing different applications. Since the peak load may occur at differ- 
10 ent times depending on the type of application, several applications can share a pool 
of servers. The peak load times also vary geographically, because of the time zones. 
The excess capacity can be allocated to the application that currently has a peak. 
When the load changes, the excess capacity can be allocated to another application 
currently experiencing a peak. 

15 

In a preferred embodiment the arrangement also comprises a load balance unit 
(LBU) connected to each of the servers, for directing new users to one of the serv- 
ers. 

20 The decision to reboot one or more servers may be taken in dependence of the load 
in the network. The operating system and, if applicable, application or applications, 
may be selected in dependence on the load in at least one of the servers. 

A service provider typically signs a service level agreement with a customer, i.e. a 
25 content provider, where the service provider offers to ensure access through the 
Internet to the content provider's services. With the arrangement and method ac- 
cording to the invention, the servers can be allocated dynamically to a particular 
combination of operating system and applications. Therefore, a service provider can 
guarantee access to an application at all times without keeping excess capacity at 
30 times when the load on this particular application is low. Also, the service provider 
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does not have to provide a spare server for each combination of operating system 
and application in case of failure. Instead, the same spare server can be used to re- 
place different servers depending on what is needed at any given time. In other 
words, fewer spare servers are needed than the supported number of operating sys- 
tems, which in turn will reduce the cost for providing redundancy functionality for 
the system. 

Another advantage is that the servers may be rebooted on a regular basis with an un- 
corrupted preconfigured operating system to minimize the danger of malfunction in, 
the servers caused by user violation etc. 

In this document the term "machine" means either a hardware unit having certain 
properties, such as an operating system and support functions for an application, or a 
virtual machine existing on one or more hardware units. Further, several virtual ma- 
chines can share the same hardware. 

The invention therefore takes advantage of the fact that different applications have 
different requirements for machine resources. According to the invention three dif- 
ferent types of decision may be made: 

Decisions to allocate more machine capacity to an application 
Decisions to remove machine capacity from an application 
Decisions to move capacity from one application to another 

These decisions may be based on one or more of the following criteria, or other cri- 
teria: 

■ The number of users of a particular application. If there are many users, or the 
number of users is increasing, the hardware resources allocated to the application 
may have to be increased. If there are few users, or the number of users is de- 
creasing, it may be possible to reduce the hardware resources allocated to the ap- 
plication. 
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■ The response time for the application. If the response times for an application are 
long, it may benecessary to increase the machine capacity allocated to the appli- 
cation. 

■ The number of machines currently allocated to the application. A maximum or 
5 minimum number may be specified in the level of service agreement, or may be 

made dependent on the load. 

■ The geographical location of the application 

■ The logical location of the application 

■ The load on a particular machine. If the load is high, the possibility to allocate 
10 more resources to the applications running on this machine should be investi- 
gated. If the load is low, it should be considered whether to set part of the ma- 
chine resources allocated to the application in standby mode instead, or to allo- 
cate the machine resource to another application. 

■ Security alarm on a physical or logical machine. In this case the machine may 
1 5 have to be taken down, which means that it should be replaced by another ma- 
chine if necessary. 

■ Time in operation. A reboot can be performed automatically after a certain up- 
time. 

■ Planned events, such as backup or maintenance, may call for a reallocation of 
20 applications to another machine. 

■ An operator may decide to allocate machine resources to an application, to re- 
move machine resources from an application or to move machine resources from 
one application to another. 

■ An indication of an increase or decrease in the need for resources. 

25 "An indication of excess capacity for a particular application may lead to a reduc- 
tion in the hardware machines allocated to the application. The hardware re- 
moved from the application may be put in standby mode or allocated to another 
application. 
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■ The time for releasing a machine may be taken into account. If it would take a 

. very long time to make a machine ready to be taken down, it will in most cases 
be better so choose another machine. 

■ The time for starting a new application may also be taken into account when de- 
5 ciding whether to start the application or not 

Some or all of these criteria may be specified in a service level agreement, as men- 
tioned above. For example, the service provider may guarantee a maximum response 
time at any given time. The service level agreement can also specify a maximum ca- 
10 pacity that is to be guaranteed regardless of the load. 

The result of any of these decisions can be a request for the allocation of a new ma- 
chine resource to an application. It can also be a request to remove a hardware re- 
source with or without allocating it to another application. Allocation of resources 
15 can be denied, for example because the maximum amount of resources specified in 
the service level agreement has already been allocated. 
For any of these decisions a message may be sent to the customer. 

Brief Description of the drawings 

20 Fig. 1 shows a first embodiment of a system according to the present invention. 

Fig. 2 shows a second embodiment of a system according to the present invention. 

Fig. 3 shows a third embodiment of a system including two servers. 

Fig. 4 shows a fourth embodiment of a system including an undefined number of 

servers. 

25 Fig. 5 shows a flow chart of a method for rebooting a server according to an em- 
bodiment of the invention. 

Fig. 6 shows a flow chart of a method for rebooting a server, including moving us- 
ers according to an embodiment of the invention. 

Fig. 7 shows a flow chart of the third embodiment of the present invention. 
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Detailed description of preferred embodiments 

Figure 1 shows a first embodiment of a system 10^ including a server SI, having a 
first memory location CA, the C drive, which may be a separate hard drive or a par- 
• tition of a hard drive. The server is connected to a control unit CU, and to a storage 
5 unit SU. The storage unit may contain memory circuits, hard drives etc. Hie purpose 
of the storage unit is to store selected information that must be accessible to the 
system 10. The control unit CU is also connected to the storage unit 20 SU. The first 
memory location C:\ may also be located in the storage unit SU, as shown in fig. 2. 

10 A plurality of users may access the server SI and store user information, such as 
documents, presentations, etc, at a predetermined location H:\ (H drive) in the sys- 
tem. The user information may be stored in the server SI (not shown) in a separate 
or as a partition of a hard drive, but is preferably stored outside the server, e.g. in the 
storage unit SU, as indicated by H:\ in Fig. 1, or in a separate file server (see fig. 2). 

15 Each user will only see the drives that the server 5 1 has mapped up, in this example 
C and H drive. 

The storage unit SU includes a second memory location comprising booting data of 
a plurality of preconfigured operating systems OS1, OS2, in this example two stan^ 
20 dard operating systems, each being preconfigured with a specific type of applica- 
tions, such as word processing applications. Examples of standard operating systems 
are MS Windows NT, Linux, Unix etc. The second memory location may also be 
implemented in the server SI as one or several separate hard drives (not shown). 

25 The users will not have access to the second memory location, to avoid any acci- 
dental or intentional damage to the server S 1 . 

Figure 2 shows a second embodiment 20 of the present invention including a server 
SI, a control unit CU, a storage unit SU, a separate file server FS and a monitoring 
30 unit MU. The first memory location C:\ is, in this embodiment located in the storage 
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unit SU together with the preconfigured operating system OS1, OS2 in the second 
memory Jocation, The .control unit CU is connected to the storage unit SU and the 
monitoring unit MU. The server SI is connected to the monitoring unit MU, the 
storage unit SU and the file server FS. 

5 

The monitoring unit helps the control unit CU to monitor the number of users ac- 
cessing the server, monitor the load in the server, measures the up-time of the 
server, monitor any accidental or voluntary unauthorised action in the server by 
monitoring data consistency and/or detecting server dat* intrusion, etc. The control 
1 0 unit may also control the server S 1 via the monitoring unit MU. 

Figure 3 shows a third embodiment 30 of the present invention comprising two 
servers SI and S2. Both servers are connected to a load balance unit LBU, which 
controls the users access to each server, as described in more detail below. Each 
15 server is also connected to a storage unit SU, where the first memory location C:\ of 
each server is located. The storage unit SU has, in this example, booting data for 
three different preconfigured operating systems OS1, OS2, OS3 for each server SI, 
S2. 

20 As described in connection with figure 2, the system is also provided with a moni- 
toring unit MU and a control unit CU, connected to the storage unit SU and the 
monitoring unit MU. The monitoring unit MU is also connected to each server and 
to the load balance unit LBU. The function of the load balance unit is well known in 
the field, and it assists with directing new users to an appropriate server. The access 

25 to a server for new users may easily be controlled by the load balance unit. A new 
user will be directed to a particular server offering the desired service with the ap- 
propriate operating system. If more than one server fulfils the requirements, the load 
on each of these servers will be considered when directing the user. 
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The embodiment 30 is also provided with means to store user information, such as a 
file server or similar, but since this is not a part of the invention it is not sh own for . 
the sake of clarity. 

5 Figure 4 shows a fourth embodiment of the present invention, comprising a large 
number of servers (Sl-Sn), n=6, n is larger than 1, all connected to the load balance 
unit LBU, as described in connection with figure 3, and to the storage unit SU. The 
function of the control unit CU and the monitoring unit MU is as described above, 
but the storage unit SU in this embodiment comprises a third memory location stor- 

10 ing information regarding different applications for each standard operating system, 
In this example there are two different types of application configurations for each 
operating system: APl(OSl), API (OS1), AP2 (OS2), and AP2 (OS2). Examples of 
application configurations may be Word processing applications, database applica- 
tions, Economy applications, etc. Alternatively, for service providers on the internet, 

15 the applications may be e-commerce applications, games or other programs, or ap- 
plications providing information, such as news services. 

In figure 4 only two servers are shown, but the dotted line between them indicate 
that there may be more server, and in this example n is assumed to be 6. Servers Sl- 

20 S4 are the primary servers where the servers SI and S2 have a first standard operat- 
ing system OS1, e.g. MS Windows NT, and the servers S3 and S4 have a second 
standard operating system OS2, e.g. Linux. Servers SI and S3 are preconfigured 
with applications API of a first type and servers S2 and S4 are preconfigured with 
applications AP2 of a second type. This way the system provides support for two 

25 different standard operating systems, each having two application configurations. 
The load balance unit only directs the users to the appropriate server meeting the 
need of each user. 

Servers S5 and S6 are maintained as spare servers, in case one of the primary serv- 
30 ers S1-S4 breaks down or if there is an unexpected peak load for a specific applica- 
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tion in one standard operating system, e.g. APl(OSl) word processing applications 
using Linux. If the load on the server SI becomes too high, one of the spare servers 
S5 may be configured to provide the same service. In this case, the spare server S5 
is booted using OS1 and API, as will be discussed in detail in connection with Fig. 
5 7. 

A flow diagram, shown in figure 5, describes the method for selecting a preconfig- 

ured operating system in the embodiments shown in Figures 1 and 2, that is, when 

selecting only an operating system. 
10 The process starts in step 50 

Step SI: The control unit CU selects a preconfigured operating system (OS1 or 
OS2). This selection may be determined in several ways, as will be dis- 
cussed below. 

Step 52: The next step of the process to reboot the server is to copy the booting data 
15 of the selected preconfigured operating system from the secure second 

memory location to the first memory location C:\. 
Step 53 : The server boots up by using the uncorrupted data that was copied to the 

first memory location C :\. 
The flow ends in step 54. 

20 

The most obvious use of the process shown in Figure 5 is to reboot the server SI 
regularly by measuring the up-time of the server. When a first predetermined time 
has passed, preferably less than 1 hour, e.g. 10-15 minutes (but the predetermined 
time may be extended to be up to for instance 100 hours or more), a flag is set in the 

25 control unit CU, indicating that the server should be rebooted as soon as possible. 

This is preferably performed when no users are accessing the server SI. If there are 
users accessing the server all the time, and the up-time of the server passes a second 
predetermined time, e.g. twice as long as the first predetermined time, a second flag 
may be set in the control unit CU, indicating that a request should be sent to the pre- 

30 sent users to log out and that no new users may be logged on to the server, The re- 
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booting will take place as soon as the users have logged out or after a predetermined 
time, e.g. 10 minutes, after the request is sent, thereafter throwing out any users that 
have not logged out yet. 

5 If the control unit detects an accidental or voluntary unauthorised action in the 

server, e.g. someone tries to get unauthorised access to the server the server is shut 
down immediately and the users are thrown out, to minimise the damage the in- 
truder may achieve. The control unit thereafter selects the same preconfigured oper- 
ating system as before to reboot the server using uncorrupted booting data. The 
10 server may also be rebooted for other reasons, for example, to change the operating 
system. 

If a privileged user has access to the server, the user may request a change of pre- 
configured operating system, thereby causing the control unit CU to select the de- 
1 5 sired preconfigured operating system and rebooting the server after the user has 
logged out from the server. 

Figure 6 is a flow chart describing the process of the invention, applied to the em- 
bodiment shown in Figure 3 . 
20 The process starts in step 60 and proceeds to step 61. 

Step 61 : The servers SI and S2 are monitored by the monitoring unit MU, measur- 
ing up-time, number of users, load, unauthorised use etc. of each server, as 
described in connection with figures 1 and 5. 
Step 62: The control unit CU uses the information obtained in step 61 to determine 
25 if a server needs to be rebooted and which preconfigured operating system 

should be used. 

The decision regarding whether any server should be rebooted is taken in 
this step, which will be discussed in more detail below. If there is no 
server to reboot, the process returns back to step 61, where the monitoring 



WO 03/005192 PCT/SE02/01353 

14 

unit continues to monitor the servers. If the control unit CU makes a deci- 
sion to reboot a server the process continues to step 63 . 
Step 63 : The control unit removes present users from the selected server by per- 
forming the following: 

1) send an order to the load balance unit, via the monitoring unit, to direct new users 
to an alternative server having the same operating system as the server being shut 
down. If no alternative server is available, the control unit may boot a spare server 
(not shown), by using the process described in connection with figure 5, to create a 
server with the same preconfigured operating system as the one that should be shut 
down and rebooted. If there is no spare server available, new users will be denied 
access to any server until the server is rebooted. 

2) Wait until present users, accessing the server, are logged out or, if more urgent, 
send a request to the present users to log out as soon as possible or, if extremely ur- 
gent, throw out present users. This is indicated in box 63a and 63b, where a decision 
is made in box 63 a to proceed to box 63 c if no users are logged on to the server or if 
an urgent need to throw out present users has occurred (priority changed). On the 
other hand if there are still users present on the server and the priority is not 
changed, a notification is sent to the users requesting that they should log off, see 
box 63b. An alternative solution is to hand over present users and their running ap- 
plications to an alternative server (if available), 

3) Shut down the server. 

When the server is shut down in box 63c, the process continues to step 64, 

Step 64: A preconfigured operating system is selected, as will be discussed in more 
detail below. 

Step 65: The booting data needed to reboot is copied from the uncorrupted second 
memory location to the first memory Location C :\ of the server. 

Step 66: The server is booted using the booting data stored in the first memory lo- 
cation C:\. The process returns back to step 61 after the server has been 
booted up. 
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Steps 62 and 64 are essentia] for determining if a server should be rebooted and 
which operating system should be installed during the rebooting process. These 
steps are preferably implemented in a rule matrix, where the input parameters may 
5 be up-time, number of users, load and unauthorised use and/or others, as discussed 
above. By combining the decision of the rule matrix with the change of load on the 
input to the servers appropriate measures may be taken. The taken measures always 
depend on the result from the monitoring process of the servers. 

10 A server should be rebooted with the same preconfigured operating system if, for 
instance, the up-time has exceeded a predetermined time, as described earlier, or if 
an unauthorised use has been detected. 

A server should be rebooted with another preconfigured operating system if, for in- 
15 stance, there is a need for more capacity in another preconfigured operating system. 
A such example could be when the number of users and/or the load of a server ex- 
ceed a predetermined level. If there is no spare server available, the server having a 
low number of users is selected to be rebooted with another preconfigured operating 
system to increase the capacity. The present users of the server being rebooted, may 
20 be transferred to another server, if available, or thrown out if the need is urgent. 

Users will be denied access to the server if there is an escalating trend in number of 
users etc., which indicate that the capacity in the other preconfigured operating sys- 
tem will not be sufficient in a near future, and the server is rebooted to increase the 
25 capacity. 

Figure 7 is a flow chart of the method according to the invention, applied to the em- 
bodiment shown in Figure 4. The following will happen in case of a failure in one of 
the primary servers, e.g. server S3. 

30 



WO 03/005192 PCT/SE02/01353 

16 

The process starts at step 70 and proceeds to step 71. 
. Step 71: The monitor unit MTJ.monitots all 2GL servers (Sl^Sn) as described earlier. 

When server S3 fails the monitor unit registers this and alerts the control 
unitCU. 

5 Step 72: A decision to boot up one of the spare servers, e.g. S5, is taken, since the 
server S3 may be experiencing a hardware failure. 
Step 73: Any present users are removed from the server S3. This may be done rap- 
idly if needed or during a longer period of time as described in connection 
with Fig. 6 and the server is shut down in box 73a. 
10 Step 74: A standard operating system is selected, in this example OS2, 

Step 75: The booting data of the selected standard operating system is copied from 
the second memory location to the first memory location of server S5. In 
this example there is only provided a second memory location for all the 
servers. This saves memory space and makes it easier to update the differ- 
1 5 ent operating systems. 

Step 76: An application configuration, in this example APl(OS2), is selected to re- 
place the server S3. 

Step 77: This information regarding the selected application configuration is there- 
after copied to an additional memory location D:\. 
20 Step 78: The server is thereafter booted using the booting data from the C drive and 
the application configuration on the D drive. The process returns back to 
step 71. 

When the spare server is up and running, any new users requiring the second type of 
25 operating system for the first type of applications, i.e. APl(OS2), are directed to 

server S5 by the load balance unit, which is controlled by the control unit CU via the 
monitoring unit MU. No new users are directed to the failing server S3. 



30 



As may be seen from this example there is no need to provide a separate spare 
server for each server having a specific operating system and application configura- 
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tion. Only one spare server is needed, but preferably half as many spare servers as 
primary servers shojuld.be provided to provide a higher quality-of-service level. 

Another advantage with this system is that it reduces the energy consumption, since 
fewer spare servers are needed, and the servers are used in a more cost efficient and 
environmentally friendly manner, since a spare server may substitute a number of 
different servers. 

Figure 7 may also be used when illustrating what happens during an unexpected 

peak load, that is, when the capacity for a particular application should be increased. 

Step 71: The monitoring unit indicates that a specific server, e.g. server S2, experi- 
ences a number of users exceeding a predetermined level, e.g. 400 users. 

Step 72: If there are any spare servers available in idle mode, the control unit CU 
decides to boot up (at least) one spare server. In this example only S6 is 
available and idle, since S5 has previously taken over the workload of 
server S3, which has failed. 

Step 73: If necessary, users are removed from the spare server. In this case, no us- 
ers have to be removed from the spare server S6 and the server does not 
need to be shut down in step 73 a. 

Step 74: If the control unit CU has not already selected the operating system, in this 
example OS1, this is done here. 

Step 75: Then the booting data is copied from the second memory location to the 
first memory location of server S6. 

Step 76: If the application configuration has not already been selected, in this ex- 
ample AP2, this is done here. 

Step 77: The application configuration is copied to the additional memory location 
D:\ in step 77. 

Step 78: The spare server S6 is thereafter booted up using the booting data from the 

C drive and the application configuration on the D drive. 
The process returns back to step 71. 
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If there are no available idle spare servers, any other server being idle. i.e. having no 
users, may be reconfigured by first shutting down the server and rebooting the 
server with the desired operating system and application configuration. 

A flexible system has thus been achieved where it is possible to change the operat- 
ing system of any server, reboot a server that has a long up-time on a regular basis, 
meet peak load, reduce the number of back-up servers and increase the security of a 
server system. 

The described invention may be implemented as a server sharing system for a serv- 
ice provider having a large number of servers to fulfil the need and requirements of 
the clients, but the invention should not be limited to this. It is fully possible to im- 
plement the invention in any network where there is a need to regularly reboot the 
server(s) and sometimes even to change the operating system of a server, such as a 
company network. 

The invention also has the advantage that the life span of a server is increased due to 
the cycling of the servers (rebooting due to long up-time) and it also increases the; 
security of the system since an unborrupted version of the preconfigured operating 
system is downloaded each time the server is rebooted. 

In this description the word "users" is intended to cover both persons and machines 
using the resources and services provided by the servers. The methods described 
above are preferably implemented as a software application that generally includes 
instructions to carry out the method steps described in connection with figures 5, 6 
and 7. The software application is preferably stored in the control unit CU during 
operation, but may naturally be provided on a CD-ROM, diskettes or other memory 
storage media, which the control unit may access for running the application. 
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In all the embodiments discussed here, the function of the control unit, the monitor- 
ing unit and the load balance unit is controlled by computer programs run on the ap- 
propriate unit 
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Claims 

1 • An arrangement for use in a computer network for providing at least one service 
to at least one client computer, said client computer using a first operating sys- 
5 tern, said arrangement comprising at least a first (SI) and a second server (S2) 

accessible by the client computer, each of said servers being connectable to a 
first memory location (C:\), said arrangement comprising: 

storage means comprising at least a first (OS1) and a second (OS2) preconfigured 

operating system stored in such a way that it can be retreived by the at least one 
10 server, but cannot be altered by an unauthorized user, 

control means for monitoring the function of the at least first and second server, 

control means for initiating a reboot of the first server, 

control means for selecting an operating system with which to reboot the first 
server, 

15 control means for downloading the booting information of the selected preconfig- 
ured operating system to the first memory location of the first server and booting the 
server using the downloaded booting information 

2, An arrangement according to claim 1, further comprising 
20 storage means comprising at least a first and a second version of a first application, 
said first version being adapted to the first operating system (OS1) and said second 
version being adapted to the second operating system (OS2), 

control means for selecting the version of said at least one application adapted to the 
selected preconfigured operating system to be downloaded to the first server, said 
25 application being 

control means for downloading and installing the at least one application to the first 
memory location of the first server . 
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3. An arrangement according to claim 1 or 2, further comprising a load balance unit 
(LBU) connected to each of the servers, for directing new users to one of the serv- 
ers. 

4. An arrangement according to any one of the preceding claims, further comprising 
control means arranged to initiate a reboot of said first server in dependence of the 
load in the network. 

5. An arrangement according to any one of the preceding claims further comprising 
control means arranged to select an operating system in dependence on the load in at 
least one of the servers. 

6. An arrangement according to any one of the claims 2-5, further comprising con- 
trol means arranged to select the version of the application in dependence on the 
load on at least one application in the server. 

7. A method for use in a computer network for providing at least one service to at 
least one client computer, said client computer using a first operating system, said 
arrangement comprising at least a first (SI) and a second server (S2) accessible by 
the client computer, each one of said servers being connectable to a first memory 
location (C:\), each one of said first and second server being connectable to storage 
means comprising at least a first (OS1) and a second (OS2) preconfigured operating 
system stored in such a way that it can be retreived by the at least one server, but 
cannot be altered by an unauthorized user, monitoring the function of the at least 
first and second server, 

determining if said first server needs to be rebooted, 

if the first server needs to be rebooted, selecting an operating system with which to 
reboot the first server, 

downloading the booting information of the selected preconfigured operating system 
to the first memory location of the first server and 
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booting the server using the downloaded booting information 

8. A method according to claim 7, wherein said servers are connectable to storage 
means comprising at least a first and a second version of a first application, said first 

5 version being adapted to the first operating system (OS1) and said second version 
being adapted to the second operating system (OS2), 
said method further comprising the steps of 

selecting the version of said at least one application adapted to the selected precon- 
figured operating system to be downloaded to the first server, 
10 downloading and installing the at least one application to the first memory location 
of the first server 

9. A method according to claim 7 or 8, further comprising the step of determining 
the need for reboot in dependence on the load in the network. 

15 

10. A method according to any one of the claims 7-9, further comprising the step of 
selecting the operating system with which to reboot the first server in dependence of 
the load on at least one of the operating systems. 

20 11. A method according to any one of the claims 8-10, further comprising the step 
of selecting the version of the application in dependence of the load on the at least 
one application. 

12. A method according to any one of the claims 7-1 1, further comprising the step 
25 of directing a user accessing the network to one of said servers by means of a load 
balancing unit (LBU). 
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13. A computer program product for use in a computer network for providing at 
least one service to at least one client computer, said client computer using a first 
operating system, said arrangement comprising at least a first (SI) and a second 
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server (S2) accessible by the client computer, each of said servers being con- 
nectable to a first memory location (C:\), said first and second server being con- 
nectable to first storage means comprising at least a first (OS1) and a second 
(OS2) preconfigured operating system stored in such a way that it can be re- 
5 trieved by the at least one server, said computer program product comprising 

code means which, when it is executed in a computer, will make the computer 
perform the following functions: 
determining if said first server needs to be rebooted, 

if the first server needs to be rebooted, selecting an operating system with which to 
1 0 reboot the first server, 

downloading the booting information of the selected operating system to the first 

memory location of the first server and 

booting the server using the downloaded booting information 

15 14. A computer program product according to claim 13, wherein said network fur- 
ther comprises storage means comprising at least a first and a second version of a 
first application, said first version being adapted to the first operating system (OS 1) 
and said second version being adapted to the second operating system (OS2), said 
code means being arranged to make the computer perform the following steps: 

20 selecting the version of said at least one application adapted to the selected precon- 
figured operating system to be downloaded to the first server, 
downloading and installing the at least one application to the first memory location 
of the first server 
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1 5. A computer program product according to claim 13 or 14 wherein the code me- 
ans will initiate a reboot of the first server in dependence of the load in the net- 
work. 
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16. A computer program product according to any one of claims 13-15, wherein the 
operating system will be selected in dependence of the load on at least one operating 
system. 
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lized effectively. The telephones of a pool of agents are coupled to a number or dedicated inbound communication lines (14) 
through an automatic call distributor (ACD) (18). The telephones of another pool of agents is coupled to a number of dedicated 
outbound communication lines (16) through an outbound dialer (30). The outbound agent telephones may be directly coupled to 
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and all be available ror servicing inbound and outbound calls. Agents are acquired from inbound call servicing to service out- 
bound calls when the agent response indicator for inbound calls is below a predetermined threshold. Agents are acquired for out- 
bound calling by placing an internal call from the outbound dialer through the ACD to an agent. An acquired agent is released 
by terminating the internal call, not the individual outbound calls handled by the acquired agent. 
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PsSSriptiqp 

INTEGRATED INTELLIGENT CALL BLENDING 

5 Technical Field 

This invention relates generally to the field of automatic call distribution. 
More specifically, it relates to a method for controlling performance of a pool of 
personnel for optimum performance of both inbound and outbound call servicing. 

10 packgropnd of the invenjipn 

Historically, large telephone service operations, such as customer service 
centers, separate inbound calling and outbound calling as separate operations. Each 
operation is governed by its own set of operational rules and objectives. Inbound calls 
are typically handled by an automatic call distributor (ACD). The goal of the inbound 

15 call servicing operation is to provide optimum response, which is usually defined as the 
speed of response to an arriving call by an operator or agent. This is measured by the 
average speed of answer (ASA). Other service quality definitions, such as abandonment 
rate, may be used. The abandonment rate indicates the number of customers who hang 
up while on hold. 

20 The arrival rate of inbound call traffic is generally assumed to be a 

random process with a Poisson distribution based on the average arrival rate. The 
Poisson arrival, process assumes that the arrival time of any one particular call is 
independent of the arrival time of any other call. From these statistics, a manual forecast 
of agent requirements is made based on the Eriang-C model. This is normally used in an 

25 inbound calling environment to schedule agents. Matching these agents* schedules to the 
random arrival rate of inbound calls is a source of inefficiency in the inbound call 
operation. If a large number of agents relative to the expected traffic is scheduled, the 
utilization of these agents will be low, although the quality of service to the caller will be 
high. If a small number of operators relative to the expected traffic is scheduled, the 

30 ASA will be poor, although the agent utilization will be high. 

The arrival rate of inbound call traffic is further complicated by variations 
in traffic rate which are not addressed by the Erlang-C model. Such variations can be 
due to unexplained causes and consequently cannot be forecasted. This leads to large 
mismatches between actual traffic levels and staffing levels in spite of diligent efforts to 

35 match staffing with expected traffic levels. The mismatches between inbound call traffic 
and staffing cannot be completely eliminated by staff planning efforts. The result is 
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rampant chronic overstating, resulting in poor agent utilization, or understating, 
resulting m poor customer service in inbound calling operations. 

Outbound calls are typically handled by an outbound dialer. Its goal is to 
maximize agent utilization by maximizing the number of valid telephone connections for 
5 a given population of agents and distribution of call characteristics. The connection rate 
of outbound traffic is controlled by the outbound dialer. Unlike the inbound call 
servicing operation, the outbound call servicing operation is not random. The 
connection rate can be adjusted to accommodate the pool of available agents. Because 
the inbound and outbound call servicing operations have different operational rules and 
10 objectives, they are treated as separate operations despite the inefficiency in agent 
utilization. 

Therefore, it can be appreciated that a need exists to combine the pool of 
agents available to service inbound calls with the pool of agents available to service 
outbound calls so as to optimize agent efficiency while maintaining service quality in 
15 both inbound and outbound call servicing operations. 

Summary of the Invention 

A system and method of sharing a pool of agents coupled to a telephone 
exchange through a plurality of dedicated inbound communications and dedicated 

20 outbound communication lines. An automatic call distributor receives calls from the 
dedicated inbound communication lines and routes them to the telephones of available 
inbound agents in an agent pool. Other agents may be designated as outbound agents 
and have telephones which are coupled through an outbound dialer to the dedicated 
outbound communication lines. A third pool of agents may be designated to handle both 

25 inbound and outbound calls. The agents in the third pool may initially service inbound 
calls, but may be acquired to service outbound calls by having the outbound dialer place 
a call through the automatic call distributor to an agent in the third agent pool. When an 
agent in the third pool is so acquired, the agent may service a plurality of outbound 
telephone calls. The acquired agent continues to be coupled to the outbound dialer 

30 through the automatic call distributor as long as the acquired agent is servicing 
outbound calls. Acquired agents are released by terminating the acquisition call. When 
an acquired agent in the third agent pool is released, the agent returns to servicing 
inbound calls. Alternatively, agents may be acquired or released by sending commands 
to the automatic call distributor. 

35 Jn an alternative embodiment, all agents are placed in a single agent pool, 

and agents are acquired by having the outbound dialer place an internal call through the 
automatic call distributor to the agent to be acquired. In another alternative 
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embodiment, agents may be acquired and released from different call operations. Agents 
may be acquired and released from alternative service tasks besides outbound call 
servicing. 

5 Brief Description of the Drawinps 

Figure 1 is a graph illustrating an example of agent staffing requirements. 
Figure 2 is a functional block diagram of a system incorporating the 
present invention. 

Figure 3 is a flow chart illustrating the acquisition and release of agents 
ft using the present invention. 

Figure 4 is a functional block diagram illustrating monitoring of call 
servicing operations using the present invention. 

Figures 5A and 5B are functional block diagrams illustrating alternative 
embodiments of the present invention. 
15 Figure 6A illustrates an agent acquisition procedure used with the present 

invention when using a typical ACD. 

Figure 6B illustrates an agent acquisition procedure used with the present 
invention when using another type of ACD. 



20 Detailed Description of t he Invention 

Prior art systems treat the inbound and outbound call servicing 
operations independently. To predict the number of operators or agents required for 
inbound call servicing, prior art systems use a call profile based on historical call volume 
data. For example, the call profile may indicate that 1,200 calls per hour is the average 

25 inbound call volume for a Monday, while there are only 750 calls per hour on a Tuesday. 
Supervisors manually examine the call profile and attempt to schedule the proper 
number of agents so that agent utilization is optimized and so that incoming calls are 
serviced satisfactorily. Agent scheduling is frequently done in fifteen-minute intervals, 
based on the call profile, in an attempt to schedule the proper number of agents. 

30 In contrast, the present invention allows a pool of agents to be 

designated as inbound-only agents to service inbound calls. The number of inbound- 
only agents required may typically be determined by the minimum inbound call volume 
so that agent utilization or productivity is maximized. In the example of Figure 1, the 
actual inbound call volume shown by line 2 fiuctuates throughout the day, but requires 

35 two inbound-only agents to service the minimum inbound call volume. The peak 
periods of inbound call volume require from four to six agents. The staffing 
requirements for the outbound calling mission is dependent on the particular mission. In 
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this example, the outbound calling mission requires eight outbound agents. In 
accordance with one aspect of the present invention, some of the outbound agents are 
used to service inbound calls during the periods of peak inbound call volume. Since two 
agents are designated as inbound-only agents, from two to four outbound agents are 
5 required during the peak periods to meet the staffing requirements of inbound call 
servicing. If the inbound call servicing is staffed with more than the minimum number of 
inbound-only agents, the agents will have decreased productivity during periods of low 
inbound call volume. 

Tke present invention uses some outbound agents to meet the temporary; 

10 staffing requirements of inbound call servicing. The agents that may be automatically 
switched between inbound and outbound call servicing are referred to as blend agents. 
In the present example, four of the eight outbound agents are designated as blend 
agents. The remaining agents are designated as outbound-only agents. Alternatively, 
more than four agents may be designated as blend agents. Thus, the present example 

15 shown in Figure 1 requires a total of ten agents, with two being designated as inbound- 
only agents, four or more as blend agents and the remaining agents being designated as 
outbound-only agents. It is clear that the staffing requirements shown in Figure 1 are 
examples only, and that the actual staffing requirements are dictated by the individual 
requirements of the call servicing operation. 

20 B y °sing blend agents with dynamic allocation between inbound and 

outbound operations, many of the problems of the prior art are solved. Overstaffing and 
understaffing can be eliminated by adapting quickly to the inbound traffic demands on 
the system. With sufficient blend agents there is no need to accurately forecast the call 
traffic as the present invention, via acquisition and release of blend agents, causes the 

75 calling operation to ride the traffic demand curve without a priori statistics on the curve. 
The current invention eliminates forecasting errors due to uncontrolled or unexplained 
factors and it also compensates for randomness. The system of the present invention 
adjusts to changes in call statistics as they happen over short time intervals. The 
inbound-only agent requirements may be determined by the minimum inbound call 

30 volume. The required number of blend agents may be determined by the peak inbound 
call volume. The number of outbound agents is determined by the specific outbound 
calling mission. 

Typically, inbound calls will be transaction-oriented calls related to the 
primary application assigned to the agent pool. The arrival rate of these calls, although 
35 predictable over the long term, is random and highly variable in the short term. In 
contrast, the rate of outbound calling is highly predictable and can be altered, depending 
on such factors as the number of agents available to service outbound calls, the average 
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duration of a call, and time required by an agent to process data after termination of an 
outbound call. To assure a high-quality level of service for the inbound call servicing 
operation, prior art systems require a large pool of agents. During peak periods of 
inbound call volume, this large pool of agents is required to ensure that an agent will be 
5 available quickly to answer the inbound calls. The utilization of these agents, averaged 
over both the peak and non-peak periods, tends to be low. The present invention 
decreases overall staffing requirements and increases agent utilization by decreasing the 
number of inbound-only agents required and using blend agents to service inbound calls 
during periods of peak inbound call volume. Or, conversely, the present invention 

10 decreases overall staffing requirements and increases agent utilization by decreasing the 
number of outbound-only agents required and using blend agents to service outbound 
calls during lulls in inbound calling. The present invention increases overall call quality 
by using blend agents to service inbound calls during periods of peak inbound call 
volume and outbound calls during lulls in inbound calling. To effectively use blend 

15 agents, the present invention monitors all inbound and outbound calls to determine the 
status of all agents at all times. 

As illustrated in Figure 2, the present invention is embodied in a system, 
referred to generally by reference numeral 10. which allows agents to be switched 
between inbound and outbound call servicing operations and from one call servicing 

20 operation to an unrelated call servicing operation or even to a related or non-related 
non-calling service operation so as to maximize agent utilization while simultaneously 
maintaining the quality of inbound call servicing. The system 10 can be configured to 
operate effectively with premises equipment or central office equipment. These terms, 
which are well known in the art, refer to equipment that is installed on the user's 

25 premises or installed in a central office and coupled to the user's premises via a 
communication link. For the purposes of this application, blend agents are "acquired" 
from servicing inbound telephone calls to service outbound telephone calls during non- 
peak periods of inbound call volume. As inbound call volume increases, an acquired 
agent is "released" to return to servicing inbound telephone calls. This terminology 

30 should not be considered a limitation, since it is clear that blend agents could initially be 
assigned to service outbound telephone calls and be acquired to service inbound 
telephone calls during periods of peak inbound call volume. In both situations, the 
system 10 maximizes productivity by sharing a pool of agents who handle inbound and 
outbound telephone calls. Because this invention relates to a telephone switching 

35 apparatus, it is apparent that the term "connecting an agent to a call" refers to 
connecting the agent's telephone device and not the agents themselves. Each agent in 
the system 10 may have one or more telephone devices. 
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As shown in Figure 2, the system 10 uses a telephone exchange 12. As 
used herein, a telephone exchange includes any network capable or routing calls, such as 
a Local Exchange Carrier (LEC), an Interchange Carrier (IXC), a Private Branch 
Exchange (PBX), a Centrex facility, or any public or private telephone network. In the 

5 present embodiment, the telephone exchange has a plurality of trunk lines. A number of 
the trunk lines are designated as dedicated inbound communication lines 14, and the 
remaining trunk lines are designated as dedicated outbound communication lines 16. As 
used herein, "dedicated inbound" means the communications lines are dedicated to 
receiving inbound telephone calls, and "dedicated outbound" means the communication 

10 lines are dedicated to outbound calling. The overall number of trunk lines required for a 
specific installation and the designation of trunk lines as dedicated inbound 
communication lines 14 and dedicated outbound communication lines 16 varies from 
one installation to another. 

An automatic call distributor (ACD) 18 is coupled to the dedicated 

15 inbound communication lines 14 through a first distribution network connection 20 
coupling the ACD to the dedicated inbound communication lines. The ACD typically 
uses the incoming directory number to identify the type of service required by the call. 
In other words, the ACD 18 knows the type of service required by the caller because of 
the telephone number of the particular communication line that the ACD answers. For 

20 example, the directory number 555-1234 may be a telephone number for billing 
inquiries, while the directory number 555-1235 may be a customer service number. The 
ACD 18 may use this directory number to select an agent from the appropriate agent 
pool provided for the particular service. The agent pool, sometimes known as a split, 
may subdivide the total agent pool into subgroups which may be allocated to different 

25 tasks, such as customer service, customer ordering, or the like. A large call service 
center may allocate different agent pools to service different clients. 

The agents available to be acquired may be a part of an inbound agent 
pool 24 or may be allocated to a separate agent pool, which for the purposes of this 
application may be termed a blend agent pool 26. A blend agent is acquired from the 

30 blend agent pool 26 in a unique manner as described below. 

The system 10 of Figure 2 places outbound telephone calls using an 
outbound dialer 30. The outbound dialer 30 has a first dialer network connection 32 
coupling the outbound dialer to the dedicated outbound communication lines 16. When 
the outbound dialer 30 makes a successful connection to a customer, the particular 

35 communication line is coupled through the outbound dialer 30 to the telephone device 
(not shown) of an agent in an outbound agent pool 34 designated to service outbound 
calls. Because the dialing and successful connection rates for outbound dialers are both 
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controllable and predictable, the utilization of agents in the outbound agent pool 34 can 
be very high. Numerous algorithms in the prior art may be used to set the rate of 
outbound dialing by the outbound dialer 30. The system 10 adjusts the outbound dialing 
rate as blend agents are acquired to assist in servicing outbound calls or released to 
5 assist in servicing inbound calls. 

In accordance with another aspect of the present invention, to place 
internal agent acquisition telephone calls to acquire a blend agent for outbound call 
servicing, the outbound dialer 30 has a second dialer network connection 36 coupling 
the outbound dialer to a second distributor network connection 38 of the ACD 18. A 

10 plurality of internal communications trunk lines 40 connect the second dialer network 
connection 36 with the second distributor network connection 38. When the utilization 
of agents servicing inbound calls is low, the outbound dialer 30 places a call through one 
of the internal communications trunk lines 40 to the ACD 18 through the second 
distributor network connection 38. The ACD 18 then directs the internal call to a 

15 desired blend agent from the blend agent pool 26. The ACD 18 couples the blend agent 
acquired from the blend agent pool 26 to the outbound dialer 30 through the ACD 18 
and the internal communications trunk line 40. Under typical circumstances, an acquired 
blend agent from the blend agent pool 26 is used to service a plurality of outbound calls 
and only outbound calls during the period when the agent is acquired to service 

20 outbound calls. The internal communications trunk line 40 coupling the acquired blend 
agent through the ACD 18 to the outbound dialer 30 is maintained through these 
plurality of outbound calls. 

Note that the term internal trunk lines 40 may refer to trunk lines that are 
physically located within the call servicing physical plant and directly couple the ACD 18 

25 with the outbound dialer 30. However, the present invention is not limited only to call 
servicing operation in which the agents are physically located within a single facility. 
Nor is the term "internal trunk lines" limited only to communications lines within a single 
facility. The means for implementing the telephone connection could be any commonly 
available telephone circuit provided by a private or public network. The term internal 

30 trunk lines refers to communications lines that are used within the system 10 to acquire 
or release an agent. As indicated by the dashed line, the internal trunk lines 40' may be 
part of the telephone exchange 12. This arrangement allows an agent to be coupled to 
the system 10 anywhere in the world where there is a telephone exchange 12. For 
example, an agent may be part of a call servicing operation in one location, such as the 

35 agent's home, and coupled to the system 10 in a separate location through the telephone 
exchange 12. The agent operating at home may be part of the inbound call servicing and 
is coupled to the system 10 through the ACD 18. The agent at home may be acquired 
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for outbound call servicing by having the system 10 place an internal agent acquisition 
call through the internal trunk lines 40' to couple the agent at home to the outbound 
dialer 30 to service outbound calls. The internal trunk lines 40' may be coupled to the 
telephone exchange 12 through the network connections 36 and 38, or may be coupled 
5 to the telephone exchange 12 through the network connections 32 and 20, and the 
dedicated outbound communications lines 16 and the dedicated inbound 
communications lines 14. 

Alternatively, the ACD 18 of some manufacturers allow the acquisition 
and release of an agent through the use of commands to the ACD *8. For example, the 

10 AT&T model DEFIN1TY GENERIC 3 ACD allows the system 10 to log agents off of 
inbound call servicing and log on to outbound call servicing without the need for agent 
acquisition calls. These acquisition and release commands are sent to the ACD 18 by 
the analyzer 42, based on the determinations described in detail below. Thus, the 
present invention can be used with ACDs 18 requiring the acquisition and release of 

15 agent by placing acquisition calls, and with ACDs 18 requiring acquisition and release 
commands sent directly to the ACD to acquire and release an agent. 

In one embodiment of the invention, if the utilization of agents from the 
inbound agent pool 24, and the blend agent pool 26 for blend agents that are still 
servicing inbound calls, becomes high and the ASA increases beyond a predetermined 

20 upper threshold speed, the acquired blend agent may be returned to servicing inbound 
calls by terminating the internal communication link between the ACD 18 and the 
outbound dialer 30. In other words, the internal call is terminated. It should be obvious 
to one skilled in the art that other performance criteria could just as easily be used. 
Upon termination of the internal communication link, the acquired blend agent is 

25 released and is available to service inbound calls. As blend agents are acquired and 
released, the outbound dialer 30 adjusts the rate of outbound dialing to compensate for 
the fluctuation in the number of agents in the blend agent pool 26 and the outbound 
agent pool 34 available for outbound call servicing. 

An analyzer 42 is used to monitor inbound calls and outbound calls and 

30 compile a set of statistics related to both inbound and outbound calls. The set of 
statistics, which are used to determine the level of service quality for both inbound and 
outbound call servicing, as well as the performance and utilization of agents, will be 
discussed in detail below. The analyzer 42 determines whether an agent should be 
acquired or released. The analyzer also causes the outbound dialer 30 to adjust the rate 

35 of outbound dialing depending on the number of agents available to service outbound 
calls. The analyzer 42 may be part of the ACD 18, the outbound dialer 30 or may be an 
independent unit. The status of agents in the various agent pools 24, 26 and 34 may be 
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monitored through a conventional device known as a switch to computer application 
interface (SCAI) 44, which may also be called a Computer-Telephone Integration (CTI) 
link. The SCAI 44 continuously monitors the status of all incoming calls, outbound 
calls, and the status of agents in the various agent pools 24, 26, and 34. As should be 

5 obvious to one skilled in the art, other means may be used for monitoring inbound and 
outbound calls to gather information for processing in the analyzer, such as Call 
management System, a standard feature of most ACDs. 

The analyzer 42 executes the algorithm shown in Figure 3. In decision 
block 60, the analyzer determines whether any call has changed states. The change in 

10 state includes events such as call abandonment, the connection of a waiting call to an 
available agent, or the termination of a call following servicing by an agent. If there has 
been no change in the call state, the result of decision block 60 is *NO w and the program 
loops until there is a change in call state. If there is a change in call state, the result of 
decision block 60 is "YES" and decision block 62 checks to determine whether there is a 

15 sufficient agent capacity to service the inbound call volume. If there is sufficient agent 
capacity, the result of decision block 62 is "YES". The analyzer 42 then checks in 
decision block 64 to determine whether there is excess agent capacity servicing inbound 
calls. The criteria used to determine whether there is sufficient or excess agent capacity 
are discussed below. If there is not excess agent capacity servicing inbound calls, the 

20 result of decision block 64 is "NO* and the program loops back to decision block 60. If 
the system determines that there is excess agent capacity servicing inbound calls, the 
result of decision block 64 is "YES" and the system 10 acquires a blend agent in block 
66. The acquired agent is transferred from servicing inbound calls to servicing outbound 
calls. Following the acquisition of a blend agent, control of the program is returned 4o 

25 decision block 60. 

If there is not sufficient agent capacity servicing inbound calls, the result 
of decision block 62 is "NO." In that event, the system 10 releases an acquired agent in 
block 68. As described above, an acquired agent is released by terminating the 
communications link on the internal communications trunk line 40 between the 

30 outbound dialer 30 and the ACD 1 8 (see Figure 2). The released agent is transferred 
from servicing outbound calls to servicing inbound calls. 

As previously stated, the decision whether to acquire an agent or release 
an agent is made based on the desired level of service quality for a particular call 
servicing operation and/or the desired agent performance. Many measures of the level 

35 of service quality may be used satisfactorily with the present invention. The 
abandonment rate and the ASA are frequently used. Agent utilization (the amount of 
time spent on call related work relative to the total time available) is a common 
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performance measure. The measure of the level of service quality, whether it is the 
ASA, abandonment rate, some additional Actor, or a combination of factors, may be 
referred to as a "response indicator." The system 10 may also be programmed to 
provide response indicators for different types of call servicing operations. In the 
5 previous example, where different directory numbers identify the type of service 
required by an inbound call, the user may determine that customer service calls require a 
higher level of service quality than customer billing inquiry calls. Accordingly, the 
response indicators may be independently adjusted for the customer service calls and for 
customer billing inquiry calls. If the response indicator for any type of call service is 

10 below a predetermined value for that call service and agent utilization is below a 
predetermined value, an agent may be acquired from that inbound call servicing 
operation to service outbound calls in a related outbound call servicing operation. 
Alternatively, the acquired agent may be used to service inbound or outbound calls from 
an unrelated call servicing operation or to perform some other activity, as will be 

15 discussed below. The analyzer 42 determines the response indicator using the compiled 
statistics. 

The analyzer 42, using the SCAI 44 or other monitoring means, may 
determine a variety of statistics for both inbound and outbound calls as shown in Figure 
4. The analyzer 42 monitors the traffic rate 100, that is, the rate of inbound and 

20 outbound calls. The traffic rate is the average arrival rate for inbound calls offered to 
the system 10. In addition, the analyzer 42 monitors the talk time 102, which is the 
amount of time that an agent is actually on the communications line servicing a call. 
Following completion of a call, an agent may be required to perform additional tasks to 
complete the servicing of the call, sometimes called the wrap-up time 104. Agent wrap- 

25 up time is the amount of time an agent spends working on the call, from the end of the 
agent's talk portion of the call until the agent is ready for another call. This may include 
completion of information for a customer order, a billing request, arrangements for 
payment of a bill, or the like. The agent work time is determined as the sum of the agent 
talk time 102 and the agent wrap-up time 104. The status of all agents in the agent pool 

30 is also monitored by the analyzer 42. For example, the analyzer 42 monitors when 
agents take a break and are unavailable for call servicing. The analyzer monitors the 
status of in-service agents 106 and out-of-service agents 108 as well as idle agents 109, 
who are available to service calls, but are not currently servicing a call. This may be 
done using an agent table 1 10, which lists the current status of each agent. The analyzer 

35 42 must also keep track of the agents acquired 112 or released 114 by the process 
described above. It is obvious to those of ordinary skill in the art that other statistics 
may be used to monitor the status of agents and the performance of agents. The 
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statistics relating to inbound calls may be used to estimate the number of agents required 
to service incoming calls while maintaining the measure of the level of service quality at 
a predetermined value. 

These statistics may be directly derived from the ACD 18 or may be 

5 computed indirectly depending on the type of ACD 18 coupled to the system 10. An 
ACD 18 typically provides some status messages to the analyzer 42. The normal status 
messages include connect and disconnect messages indicating when a particular agent 
has been connected to an inbound telephone call and when the inbound call has 
terminated. Other statistics must be derived, inferred or imputed from the typical ACD 

JO 1 8 status messages. For example, if a particular agent is coupled to an inbound call, the 
analyzer 42 receives a status message from the ACD 18. When the inbound call is 
terminated, the analyzer 42 is informed of the termination by a status message from the 
ACD 18. The average agent wrap-up time or other statistic based on wrap-up time can 
be updated directly if the next call given to the agent by ttje ACD was previously 

15 queued. If the next call was queued it means that all agents were busy servicing calls 
and there was no opportunity for idle time by this agent between calls. Thus, the wrap- 
up time is the measured wrap-up time whenever possible. If the next call given the 
agent was not previously queued then there is a high probability that this agent was not 
busy and that there was some idle time between the end of the agent wrap-up time 104 

20 for the previous call and the connection of this next call. In this case the agent wrap-up 
time 104 is estimated or imputed to be some fraction (always less than one) of the 
average wrap-up time. Estimating the contribution to the average as a fraction less than 
one tends to increase the probability that an agent will be acquired for outbound calling. 
In the long run this will tend to lower the number of available agents servicing inbound 

25 calls and will eventually force calls to he queued, resulting in more accurate estimates of 
agent wrap-up time. Thus, as long as the fractional estimate of the average wrap-up 
time is less than one, the system will be forced to an equilibrium state where the correct 
wrap-up time statistic is available. If a particular agent is not coupled to another 
inbound telephone call for a period of time exceeding the average wrap-up time as 

30 calculated by the analyzer 42, the analyzer may infer that the agent status has changed 
from wrap-up to idle. The analyzer 42 may alter the agent table 1 10 accordingly. The 
number of agents in service is the number of agents who are truly working on calls or 
idle and waiting for a call. This may differ from the number logged on. The number of 
agents available may be determined from call connect events. When the ACD connects 

35 a call to a particular agent that agent is marked as being in service. When an agent stays 
in the work state (either talk or wrap-up) for an inordinate amount of time the agent is 
marked as not being in service. The definition of "inordinate" is system dependent, but 
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is related to the average work time. Since the ACD normally assigns calls to available 
agents on a rotating basts ("first available" or "most idle 0 ) the available agents will 
quickly be detected because they are the ones to whom calls will be connected. As in 
the case of estimating agent wrap-up time, the estimate that an agent is available tends 
5 to increase the probability that an agent will be acquired for outbound calling. In the 
long run this will tend to lower the number of available agents servicing inbound calls 
and will eventually force calls to be queued, resulting in a more accurate estimate of 
agent available agents as well as of agent wrap-up time. Thus the system will be forced 
to an equilibrium state where the correct statistics are available. Thus, the analyzer 42 
10 can indirectly compute statistics from the limited status messages provided by the ACD 
18. 

Other types of ACDs 18 provide additional status messages that allow 
direct determination of the statistics. For example, ACDs such as the AT&T 
model 5ESS provide status messages to indicate agent log-in and log-out, so that the 

15 analyzer 42 knows if the agent is in-service 106 or out-of-service 108; This allows the 
system 10 to directly determine the number of agents currently working on the system 
10 in both inbound call servicing or outbound call servicing. Similarly, the model 5ESS 
provides a status message when an agent has completed the after call servicing and is 
available to service additional inbound calls. This status message allows the direct 

20 computation of agent wrap-up time 104. The system 10 is designed to operate 
effectively with ACDs providing more complete status messages or those ACDs which 
provide only limited status messages. 

These statistics may be compiled to predict the inbound call volume. The 
analyzer 42 may use the compiled statistics to determine the number of agents required 

25 to service inbound calls so that the response time is below the predetermined value 
and/or the performance is above the predetermined value. The analyzer 42 will release 
any acquired agents in anticipation of an increase of inbound call volume as predicted by 
the compiled statistics. Similarly, the analyzer may acquire agents for outbound call 
servicing if the compiled statistics predict that the inbound call volume is decreasing. 

30 Prior art systems use a historical call profile to manually schedule staffing 

requirements. Prior art systems do not use blend agents to meet the demands of peak 
inbound call volume. In contrast, the present invention compiles call statistics to 
dynamically predict peak inbound call volumes. Blend agents are used to meet the 
demands of peak inbound call volume, thus simplifying the agent scheduling procedure. 

35 Furthermore, the inventive system 10 acquires and releases agents in a unique manner 
using compiled call statistics to predict agent staffing requirements. 
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The present invention is designed to simultaneously optimize the level of 
service quality and agent utilization. The various measures of service quality are 
discussed above. The agent utilization, which may also be called agent productivity, can 
also be measured by the analyzer 42. For purposes of the present invention, agent 

5 productivity may be defined as the ratio of inbound call traffic rate to the product of 
inbound call service rate and the number of agents available for servicing inbound call 
traffic when the ratio is less than one. If the ratio is greater than one, the agent 
productivity is one, which indicates that the agent is always busy servicing inbound calls. 
The inbound call service rate is defined as the reciprocal of the amount of time required 

10 to service inbound calls, including talk time 102 and wrap-up time 104. The number of 
agents available for servicing inbound calls includes both agents who are currently busy 
servicing an inbound call and agents who are currently idle but are available to service an 
inbound call. The ratio gives an estimate of the percentage of agent capacity over a 
period of time. For example, a ratio of one indicates that the capacity to service calls 

15 exactly matches the demand for service. A ratio or .5 indicates that the demand for call 
servicing is one half the capacity for servicing the demand (/.*., the agents are busy one 
half of the time). 

As described above, some call servicing operations assign different 
measures of the level of service quality to different aspects of the call servicing 

20 operation. Similarly, different aspects of the call servicing operations may desire 
different levels of agent productivity. If agents are operating at 100% efficiency, there 
may be job dissatisfaction and a high turnover rate. On the other hand, low productivity 
is not cost effective, and may lead to job boredom. Therefore, the present invention 
allows call servicing operations to select the level of agent productivity best suited for 

25 their needs. Furthermore, the present invention allows a call servicing operation to 
independently select a predetermined level of productivity and measure of the level of 
service quality. The system 10 strives to simultaneously optimize both of these criteria. 
For example, a particular call servicing operation may determine that 90% agent 
productivity allows the agents to have some idle time between servicing inbound calls, 

30 while at the same time preventing job boredom. The call servicing operation may also 
determine that a high level of service quality must be maintained because of the nature of 
the inbound calls. For example, inbound calls must be coupled to an agent in less than 
20 seconds because the call servicing operation is a customer ordering operation. The 
system 10 acquires agents for outbound call servicing if the measured agent productivity 

35 is less than 90%, and all inbound calls are being serviced in less than 20 seconds. Agent 
acquisition may be controlled by either agent productivity, the measured level of service 
quality, or both. The system 10 releases agents if the inbound calls are not being 
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serviced in less than 20 seconds. Alternatively, the system 10 may release agents if the 
productivity of the remaining inbound agents exceeds the 90% goal. 

The system 10 may also be designed to allow temporary changes in agent 
productivity above the predetermined goal. For example, a transient increase in 
5 incoming call rate may cause the agent productivity to be 100%, but only for a short 
period of time. The system 10 may be designed to allow such short fluctuations for a 
predetermined period of time. Note that if the agent productivity is 100%, the measure 
of the level of service quality may also be affected. For example, if the agents servicing 
inbound calls are busy 100% of the time, some inbound calls may be waiting for more 

10 than 20 seconds. In that case, the system 10 may release an acquired agent in order to 
meet the predetermined goal for the rm*«ure of service quality. Thus, the system 10 
may be used to optimize both agent productivity and service quality, or may optimize 
one criterion at the expense of the other. 

The present invention may be used with automatic call distributors 

15 manufactured by a variety of companies. The ACD 1 8 is programmed to select from the 
agent pool an agent who has been defined as being from the agent pool appropriate for 
servicing the application defined by the directory number. A variety of agent pool 
configurations may be used satisfactorily with the inventive system 10. For example, the 
inbound agent pool 24 and the blend agent pool 26 may initially be placed in separate 

20 agent pools and coupled to the ACD 18 with the outbound agent pool 34 coupled 
directly to the outbound dialer 30 as illustrated in Figure 2. However, all agents may 
initially be placed in a single agent pool 25 coupled to the ACD 18, as shown in Figure 
5A. The agent pool 25 may be broken down into separate agent pools 22, 24, and 34 as 
shown in Figure 5B. Agents may be acquired to service outbound telephone calls by 

25 placing internal agent acquisition calls as previously described. Alternatively, all agents 
could initially be placed in a single agent pool or multiple agent pools coupled directly to 
the outbound dialer 30, and released in the manner described above to service inbound 
telephone calls. As previously noted, the internal communications trunk line 40' may be 
part of the telephone exchange 12 or may be separate internal communications trunk 

30 lines 40 physically coupling the ACD 1 8 to the outbound dialer 30. 

The different agent pool configurations correspond to different internal 
configurations of the ACD 18. As an example of the use of agent pools, consider the 
illustration of Figure 6A, in which the ACD 18 contains two inbound queues, number 
one queue 82 and number two queue 86, which hold incoming calls received by the 

35 ACD. In this internal ACD configuration, the agents in the inbound agent pool 24 are 
assigned to number one queue 82 and are designated as inbound-only agents. Inbound- 
only agents are never acquired for outbound call servicing. The number two queue 86 is 
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used by the present invention to acquire blend agents from a blend agent poo! 26. The 
ACD 18 will receive inbound calls from the telephone exchange 12 and direct them to 
the inbound-only agents in the inbound agent pool 26 before directing any inbound calls 
to blend agents in the blend agent pool 26. The ACD 18 will direct calls to blend agents 
5 only during periods of peak inbound call volume if all of the inbound-only agents in the 
inbound agent pool 24 are occupied. 

During non-peak periods, the inbound call volume is low enough that 
blend agents from the blend agent pool 26 are not required for inbound call servicing. 
The blend agent may be acquired from the blend agent pool 26 by having the system 10 

10 place an interna! telephone call through the number two queue 86 to acquire one or 
more of the blend agents. Note that the ACD 18 will never direct a call through the 
" number two queue 86 to an inbound-only agent in the inbound agent pool 24. Thus, the 
inbound calls from the telephone exchange 12 are directed first to the inbound-only 
agents in the inbound agent pool 24, with the peak inbound call volume these inbound- 

15 only agents cannot handle being directed to the blend agents in the blend agent pool 26. 
When the inbound call volume from the telephone exchange is low, the calls in number 
one queue 82 are directed only to the inbound-only agents in the inbound agent pool 24. 
This allows blend agents in the blend agent pool 26 to be acquired by the system 10 for 
outbound call servicing. The blend agents are acquired by placing a call to the number 

20 two queue 86, which the ACD 18 directs only to the blend agents in the blend agent 
pool 26. 

In a different internal ACD configuration, shown in Figure 6B, there are 
two inbound queues, number one queue 90 and number two queue 96, which operate in 
the manner described above for inbound number one and two queues 82 and 86. 

25 However, the ACD 18 uses a single agent pool 25 in which agents are designated as 
inbound-only agents 94 or blend agents 98. As with the previous ACD configuration, 
the ACD 18 will initially direct inbound calls only to the agents designated as inbound- 
only agents 94 in the agent pool 25. Only during periods of peak inbound call volume, 
when all inbound-only agents 94 are busy, will the ACD 18 direct some of the peak 

30 inbound call volume to agents designated as blend agents 98. In the non-peak periods, 
the system 10 will place agent acquisition calls through the ACD 18 to inbound number 
two queue 96. These calls are directed only to the blend agents 98 in the agent pool 25. 

The present invention may operate satisfactorily with a number of agent 
access modes available in a typical ACD. A common mode is the first in first out mode 

35 in which calls in an inbound queue are processed in the order in which they are received. 
Thus, the call that is waiting the longest will be the first call serviced. The ACD 1 8 may 
be programmed for a priority mode in which a special customer, for example, will 
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wwve priority service by cgffing i specaJ number. These priority calls are processed 
*head of other calls that may be waiting in the inbound queue. Other modes, well 
known to those brtbean, are also available. 

As discussed above, there are many possible alternative embodiments of 
3 the inventive system 10 for use with a variety of irternal cc^gurations of the ACD 18 
In the example illustrated in figure 5A. i single agem pool 25 U coupled to the ACD 18 
In this manner. aO agents m the agent pool 25 may be designated as blend agents. 
Altenujtively, a nunimum number of agents may be designated to service outbound calls 
only ora mfaumum number of agents designated to aerriee inbou^ 
» Blend agents nuy be acounied to aervice o 
aescribed. Agerts who are designated as inb^ 

currently servicing inbound calls, are coupled to the dedicated inbound commiuucation 
fines 14 through the ACD 18, as previously described. 

Agenti who are designated to service outbound calls only, or acquired 
Wend agents, are coupled to the dedicated outbound eonununteation lines 16 through 
the ACD Ig and the outbound dialer 30, is previously described. The process of 
acqumng a blend agent and releasing an acquired agert occurs to the same inventive 
method previously described. 

Son* caD servicing operation 
outbound call servicing For example, a typical call servicing operation may have need 
ofword processing service* Other call servicing operation, may have a ainafl outbound 
caUnnssion, or M outbound c^ Theprindples of the jmssent invention 

may be applied to call servicing operations in which acquired agents perform akernative 
aernces besides outbound caD serviemg. These altern^ . 
25 processing, fuing, or other clerical or managerial duties, or the Dee. The agents are 
acquired and released in the manner described above. 

In some call servicing operations, the agent pools may be assigned to 
duTeremcaUcperatfona Forex^^ 

cfient and will service the first cGenfs inbound and outbound calls in the manner 
30 described above. The agents assigned to the first chert may be in separate agent pools 
24, 26, and 34 as shown in Figure 2, or may be in a^ringle agent pool 25, as shown in 
Figure 5A The agents servicing the first cfient may be acquired or released, as 
described above, as inbound call volume to the first di« A second group of 

•gents may be assigned to a second client to service the second cfienf s inbound and 
35 outbound cans. Similarly, the agents urigned to the aecond cfiert may be » separw 
agemi>ooh24.26,and34ushowobRgi™^ u 
shown in Figure 5 A It should be noted that the agent pool or pool, for diem number 
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one are not the same as the agent pool or pools Tor client number two. The principles of 
the present invention may be independently applied to the different call operations. 
Furthermore, the present invention allows agents assigned to one client to be acquired 
by another client if the analyzer 42 determines that the acquisition will not cause the 
5 response indicator to exceed the predetermined period of time for the call operation 
from which the agent will be acquired. Because the analyzer 42 determines the status of 
all agents, the quality level of service for all inbound and outbound call operations may 
be maintained. 

Some prior art call servicing systems have a large pool of agents which 
10 may be designated as inbound agents, outbound agents, or both. However, these prior 
art systems do not use a fixed number of inbound communication lines and outbound 
communication lines. As the inbound call volume increases, the prior art systems switch 
trunk lines from outbound communication lines to inbound communication lines. It 
should be noted thai this prior art system does not switch agents. Agents using the prior 
t5 art system are assigned to a single pool and perform both inbound and outbound call 
servicing. 

A drawback of the prior art system is that peak inbound call volume may 
cause all available agents to service inbound calls which allows the outbound call rate to 
drop to zero even though there may be a number of outbound communication lines 

20 available. If the prior art system switches too many outbound communication lines to 
inbound communication lines, there may be an insufficient number of outbound 
communication lines. This may effectively reduce the outbound calling rate even if there 
is sufficient agent capacity to maintain an outbound call servicing operation. 

Another drawback to the prior art approach of switching trunk lines 

25 between being inbound communication lines and being outbound communication lines is 
the occurrence of glare. Glare is a term of art used to describe a condition in which a 
communication line is seized by an outbound dialer to make an outbound telephone call 
at the same moment that the communication line receives an inbound telephone call. 
The result is that the inbound caller experiences a loud unpleasant noise due to the 

30 competition for the same line between the inbound and outbound telephone calls. 

In contrast, the system 10 of the present invention uses a set number of 
dedicated inbound communication lines 14 and dedicated outbound communication lines 
16 and does not switch communication lines from inbound call servicing to outbound 
call servicing during the performance of a calling mission. It is possible that changes in a 

35 customer's call service operations may require a change in the number of dedicated 
inbound communication lines 14 and dedicated outbound communication lines 16. The 
inventive system 10 allows such a reconfiguration, but does not switch communication 
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lines during the call servicing operation. In this manner, glare is eliminated since there 
will never be competition for the same communication line between inbound and 
outbound call servicing. Instead of switching trunk lines to accommodate fluctuations in 
inbound call volume, the system 10 of the present invention switches the agents between 
5 inbound and outbound call servicing. The system 10 allows the user to specify a 
minimum number of agents for the outbound agent pool 34. In this manner, it is 
possible to maintain a minimum rate of outbound telephone calls, despite an increase in 
inbound call volume. 

Those skilled in the art will appreciate that the novel approach to cali 

10 servicing taken by the present invention provides for maximum utilization of agents, for 
both inbound and outbound call servicing. The acquisition of blend agents through the 
ACD 18 allows the analyzer 42 to monitor agent status and maintain minimum quality 
standards for both inbound and outbound call servicing. The use of dedicated inbound 
communication lines 14 and dedicated outbound communication lines 16 avoids the 

15 problem of glare and assures that outbound call servicing always has communication 
lines available for use. 

It should be noted that some examples presented herein depict a single 
agent pool coupled to the ACD 18. The agents are transferred to outbound call 
servicing through the ACD 18, as described above. It is clear that the same inventive 

20 approach may be used to transfer agents from a pool of agents coupled to the outbound 
dialer 30 instead of the ACD 18. The agents are transferred to inbound call servicing 
through the butbound dialer 30 and the ACD 18. 

It is to be understood that even though various embodiments and 
advantages of the present invention have been set forth in the foregoing description, the 

25 above disclosure is illustrative only, and changes may be made in detail, yet remain 
within the broad principles of the present invention. Therefore, the present invention is 
to be limited only by the appended claims. 
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Claim? 



1 . A system for simultaneously maximizing productivity and call servicing 
quality by sharing a pool of agents handling inbound and outbound telephone calls, each agent 
having a telephone device, the system comprising: 

a telephone exchange having a plurality of tmnk lines designated as dedicated 
inbound communication lines and a plurality of tmnk lines designated as dedicated outbound 
communication lines; 

an automatic call distributor to couple the inbound telephone calls to the 
telephone devices of a plurality of agents from the pool of agents designated as inbound 
agents, said automatic call distributor having first and second distributor network connection, 
said first distributor network connection coupling said automatic call distributor to said 
dedicated inbound communication lines to receive inbound telephone calls from said telephone 
exchange; 

an outbound dialer to automatically place outbound telephone calls for one or 
more agents from the pool of agents designated as outbound agents, said outbound dialer 
being coupled to the telephone devices of said outbound agents, said outbound dialer having 
first and second dialer network connections, said first dialer network connection coupling said 
outbound dialer to said dedicated outbound communication lines to place outbound telephone 
calls to said telephone exchange, said second dialer network connection coupling said 
outbound dialer to said second distributor network connection of said automatic call 
distributor through a plurality of internal trunk lines to place internal agent acquisition 
telephone calls; 

an analyzer to analyze the inbound telephone calls, to determine a response 
indicator indicative of a level of service quality, and to determine agent productivity; 

acquisition means for acquiring one of said inbound agents to service one or 
more outbound telephone calls using said outbound dialer if said response indicator indicates 
that said level of service quality exceeds a predetermined service quality goal and said 
productivity is less than a predetermined productivity goal, said acquisition means using said 
outbound dialer to place an internal telephone call to said acquired agent through one of said 
plurality of internal tmnk lines and said automatic call distributor; and 

releasing means for releasing said acquired inbound agent if said response 
indicator indicates that said level of service quality is less than said predetermined service 
quality goal, said releasing means terminating said internal telephone call to said acquired 
inbound agent through said one internal tmnk line so that said acquired inbound agent may 
resume servicing inbound telephone calls, whereby said acquired inbound agent is selectively 
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acquired for and released from outbound telephone call servicing by establishing and 
terminating an internal telephone call using said outbound dialer, said one internal trunk line 
and said automatic call distributor. 

2. The system of claim 1 wherein said analyzer compiles a set of statistics 
relating to the inbound telephone calls and uses said compiled statistics to measure said level 
of service quality. 

3. The system of claim 2 wherein said compiled statistics includes the r&ic 
of incoming calls, the duration of incoming calls, the number of said inbound agents available 
to service inbound telephone calls, current status of said inbound agents, and the time required 
by said inbound agents to process data after termination of inbound calls. 

4. The system of claim 3 wherein said analyzer uses said compiled 
statistics to estimate the number of said inbound agents required to service inbound telephone 
calls and achieve said predetermined service quality goal. 

5. The system of claim I, further including a switch to computer interface 
coupled to said automatic call distributor and said outbound dialer to monitor the status of 
said dedicated inbound communication lines, said dedicated outbound communication lines, 
said plurality of internal trunk lines, and the status of said inbound and outbound agents. 

6. The system of claim 1 wherein said outbound dialer is a predictive 
outbound dialer, said outbound dialer automatically changing the rate of outbound telephone 
calls as said acquired agent is acquired or released. 

7. A system for simultaneously maximizing productivity and call servicing 
quality by sharing a pool of agents handling inbound and outbound telephone calls on a 
telephone exchange having a plurality of trunk lines designated as dedicated inbound 
communication lines and a plurality of trunk lines designated as dedicated outbound 
communication lines, each agent having a telephone device, the system comprising: 

an automatic call distributor to couple the inbound telephone calls to the 
telephone devices of a plurality of agents from the pool of agents designated as inbound 
agents, said automatic call distributor being coupled to the dedicated inbound communication 
lines to receive inbound telephone calls from the telephone exchange; 

an outbound dialer to automatically place outbound telephone calls for a 
plurality of agents from the pooi of agents designated as outbound agents, said outbound 
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dialer being coupled to the telephone devices of said plurality of outbound agents to place 
outbound telephone calls onto the telephone exchange, said outbound dialer also being 
coupled to said automatic call distributor through a plurality of internal trunk lines to place 
internal agent acquisition telephone calls; 

an analyzer to analyze inbound telephone calls, compile a set of statistics 
relating to inbound telephone calls, to determine a response indicator indicative of a level of 
service quality, and to determine agent productivity; 

acquisition means for acquiring one of said inbound agents to service one or 
more outbound telephone calls using said outbound dialer if said response indicator indicates 
that said level of service quality exceeds a predetermined service quality goal and said 
productivity is less than a predetermined productivity goal, said acquisition means using said 
outbound dialer to place an internal telephone call to said acquired agent through one of said 
plurality of internal trunk lines and said automatic call distributor; and 

releasing means for releasing said acquired inbound agent if said response 
indicator indicates, that said level of service quality is less than said predetermined service 
quality goal, said releasing means terminating said internal telephone call to said acquired 
inbound agent through said one internal trunk line so that said acquired inbound agent may 
resume servicing inbound telephone calls, whereby said acquired inbound agent is selectively 
acquired for and released from outbound telephone call servicing by establishing and 
terminating an internal telephone call using said outbound dialer, said one internal trunk line 
and said automatic call distributor. 

8. The system of claim 7, further including a switch to computer interface 
coupled to said automatic call distributor and said outbound dialer to monitor the status of 
said dedicated inbound communication lines, said dedicated outbound communication lines, 
said plurality of internal trunk lines, and the status of said inbound and outbound agents. 

9. The system of claim 7 wherein said automatic call distributor initially 
couples inbound telephone calls to the telephone devices of a plurality of inbound agents 
designated as inbound only agents until all of said inbound only agents are servicing inbound 
telephone calls before coupling any inbound telephone calls to the telephone devices of a 
plurality of agents designated as inbound or outbound agents. 

10. A system for simultaneously maximizing productivity and call servicing 
quality by sharing a pool of agents handling inbound and outbound telephone calls on a 
telephone exchange having a plurality of trunk lines designated as dedicated inbound 
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communication lines and a plurality of trunk lines designated as dedicated outbound 
communication lines, each agent having a telephone device, the system comprising: 

an automatic call distributor to couple the inbound telephone calls to the 
telephone devices of a plurality of agents from the pool of agents designated as inbound 
agents, said automatic call distributor being coupled to the dedicated inbound communication 
lines to receive inbound telephone calls from the telephone exchange; 

an outbound dialer to automatically place outbound telephone calls for a 
plurality of agents from the pool of agents designated as outbound agents, said outbound 
dialer being coupled to the telephone devices of said plurality of outbound agents to place 
outbound telephone calls onto the telephone exchange; 

an analyzer to analyze inbound telephone calls, to determine a response 
indicator indicative of a level of service quality, and to determine agent productivity; 

acquisition means for acquiring one of said inbound agents to service one or 
more outbound telephone calls using said outbound dialer if said response indicator indicates 
that said level of service quality exceeds a predetermined service quality goal and said 
productivity is less than a predetermined productivity goal, said acquisition means using said 
outbound dialer to place an acquisition telephone call to said acquired agent through said 
automatic call distributor; and 

releasing means for releasing said acquired inbound agent if said response 
indicator indicates that said level of service quality is less than said predetermined service 
quality goal, said releasing means terminating said acquisition telephone call to said acquired 
inbound agent through said automatic call distributor so that said acquired inbound agent may 
resume servicing inbound telephone calls, whereby said acquired inbound agent is selectively 
acquired for and released from outbound telephone call servicing by establishing and 
terminating a telephone call using said outbound dialer and said automatic call distributor. 

11. The system of claim 10 wherein said analyzer compiles a set of 
statistics relating to the inbound telephone calls and uses said compiled statistics to measure 
said level of service quality. 

12. The system of claim 11 wherein said compiled statistics includes the 
rate of incoming calls, the duration of incoming calls, the number of said inbound agents 
available to service inbound telephone calls, current status of said inbound agents, and the 
time required by said inbound agents to process data after termination of inbound calls. 
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13. The system of claim 12 wherein said analyzer uses said compiled 
statistics to estimate the number of said inbound agents required to service inbound telephone 
calls and achieve said predetermined service quality goal. 

14. The system of claim 10, further including a switch to computer 
interface coupled to said automatic call distributor and said outbound dialer to monitor the 
status of the dedicated inbound communication lines, the dedicated outbound communication 
lines, and the status of said inbound and outbound agents. 

15. The system of claim 10 wherein said automatic call distributor initially 
couples inbound telephone calls to the telephone devices of a plurality of inbound agents 
designated as inbound only agents until all of said inbound only agents are servicing inbound 
telephone calls before coupling any inbound telephone calls to the telephone devices of a 
plurality of agents designated as inbound or outbound agents. 

16. A system for simultaneously maximizing productivity and call servicing 
quality by sharing a pool of agents handling inbound and outbound telephone calls on a 
telephone exchange having a plurality of trunk lines designated as dedicated inbound 
communication lines and a plurality of trunk lines designated as dedicated outbound 
communication lines, each agent having a telephone device, the system comprising: 

an automatic call distributor to couple the inbound telephone calls to the 
telephone devices of a plurality of agents from the pool of agents designated as inbound 
agents, said automatic call distributor being coupled to the dedicated inbound communication 
lines to receive inbound telephone calls from the telephone exchange; 

an outbound dialer to automatically place outbound telephone calk for a 
plurality of agents from the pool of agents designated as outbound agents, said outbound 
dialer being coupled to the telephone devices of said plurality of outbound agents to place 
outbound telephone calls onto the telephone exchange; 

an analyzer to analyze inbound telephone calls, to determine a response 
indicator indicative of a level of service quality, and to determine agent productivity; 

acquisition means for acquiring one of said inbound agents to service one or 
more outbound telephone calls using said outbound dialer if said response indicator indicates 
that said level of service quality exceeds a predetermined service quality goal and said 
productivity is less than a predetermined productivity goal,, said acquisition means sending an 
acquisition command to said automatic call distributor to switch said acquired agent from 
servicing inbound telephone calls to servicing outbound telephone calls; and 
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releasing means for releasing said acquired inbound agent if said response 
indicator indicates that said leveJ of service quality is less than said predetermined service 
quality goal, said releasing means sending a release command to said automatic call 
distributor to switch said acquired inbound, agent from servicing outbound telephone calls to 
servicing inbound telephone calls so that said acquired inbound agent may resume servicing 
inbound telephone calls, whereby said acquired inbound agent is selectively acquired for and 
released from outbound telephone call servicing by sending commands to said automatic call 
distributor. 



17. A system for maximizing call servicing quality by sharing a pool of 
agents handling inbound and outbound telephone calls on a telephone exchange having a 
plurality of trunk lines designated as dedicated inbound communication lines and a plurality of 
trunk lines designated as dedicated outbound communication lines, each agent having a 
telephone device, the system comprising: 

an automatic call distributor to couple the inbound telephone calls to the 
telephone devices of a plurality of agents from the pool of agents designated as inbound 
agents, said automatic call distributor being coupled to the dedicated inbound communication 
lines to receive inbound telephone calls from the telephone exchange; 

an outbound dialer to automatically place outbound telephone calls for a 
plurality of agents from the pool of agents designated as outbound agents, said outbound 
dialer being coupled to the telephone devices of said plurality of outbound agents to place 
outbound telephone calls onto the telephone exchange; 

an analyzer to analyze inbound telephone calls and to determine a response 
indicator indicative of a level of service quality; 

acquisition means for acquiring one of said inbound agents to service one or 
more outbound telephone calls using said outbound dialer if said response indicator indicates 
that said level of service quality exceeds a predetermined service quality goal; and 

releasing means for releasing said acquired inbound agent if said response 
indicator indicates that said level of service quality is less than said predetermined service 
quality goal, whereby said acquired inbound agent is selectively acquired for and released 
from servicing outbound telephone calls as said response indicator fluctuates above and below 
said predetermined service quality goal. 

18. The system of claim 17 wherein said acquisition means uses said 
outbound dialer to place an acquisition telephone call to said acquired inbound agent through 
said automatic call distributor and said releasing means releases said acquired agent by 
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terminating said acquisition telephone call to said acquired agent so that said acquired agent 
may resume servicing inbound telephone calls. 

19. The system of claim 17 wherein said acquisition means acquires said 
acquired agent by sending an acquisition command to said automatic call distributor and said 
releasing means releases said acquired agent by sending a release command to said automatic 
call distributor so that said acquired agent may resume servicing inbound telephone calls. 

20. A system for maximizing call servicing productivity by sharing a pool 
of agents handling inbound and outbound telephone calls on a telephone exchange having a 
plurality of trunk lines designated as dedicated inbound communication lines and a plurality of 
trunk lines designated as dedicated outbound communication lines, each agent having a 
telephone device, the system comprising: 

an automatic call distributor to couple the inbound telephone calls to the 
telephone devices of a plurality of agents from the pool of agents designated as inbound 
agents, said automatic call distributor being coupled to the dedicated inbound communication 
lines to receive inbound telephone calls from the telephone exchange; 

an outbound dialer to automatically place outbound telephone calls for a 
plurality of agents from the pool of agents designated as outbound agents, said outbound 
dialer being coupled to the telephone devices of said plurality of outbound agents to place 
outbound telephone calls onto the telephone exchange; 

an analyzer to analyze inbound telephone calls to determine agent productivity; 

acquisition means for acquiring one of said inbound agents to service one or 
more outbound telephone calls using said outbound dialer if said productivity is less than a 
predetermined productivity goal, said acquisition means using said outbound dialer to place an 
acquisition telephone call to said acquired agent through said automatic call distributor; and 

releasing means for releasing said acquired inbound agent if said productivity 
exceeds said predetermined productivity goal, said releasing means terminating said 
acquisition telephone call to said acquired inbound agent through said automatic call 
distributor so that said acquired inbound agent may resume servicing inbound telephone calls, 
whereby said acquired inbound agent is selectively acquired for and released from servicing 
outbound telephone calls as said productivity fluctuates below and above said predetermined 
productivity goal. 

21. The system of claim 20 wherein said acquisition means uses said 
outbound dialer to place an acquisition telephone call to said acquired inbound agent and said 
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releasing means releases said acquired agent by terminating said acquisition telephone call to 
said acquired agent so that said acquired agent may resume servicing inbound telephone calls. 

22. The system of claim 20 wherein said acquisition means acquires said 
acquired agent by sending an acquisition command to the automatic call distributor and said 
releasing means releases said acquired agent by sending a release command to the automatic 
call distributor so that said acquired agent may resume servicing inbound telephone calls. 

23. A system for simultaneously maximizing productivity and call servicing 
quality by sharing pools of agents handling inbound and outbound telephone calls on a 
telephone exchange, each agent having a telephone device, the system comprising: 

a plurality of trunk lines designated as dedicated inbound communication lines 
and coupled to the telephone exchange to receive inbound telephone calls; 

a plurality of trunk lines designated as dedicated outbound communication 
lines and coupled to the telephone exchange to place outbound telephone calls; 

an automatic call distributor coupled to said dedicated inbound communication 
lines to receive inbound telephone calls from the telephone exchange and couple the inbound 
telephone calls to the telephone devices of the agent pool containing a plurality of inbound 
agents and containing at least one blend agent, said blend agent being designated to service 
both inbound and outbound telephone calls as needed; 

an outbound dialer coupled to said dedicated outbound communication lines to 
automatically place outbound telephone calls for a plurality of agents in the agent pool 
designated as outbound agents and for said blend agent when servicing outbound telephone 
calls; 

an analyzer to analyze inbound telephone calls, to determine a response 
indicator indicative of a level of service quality, and to determine agent productivity; 

acquisition means for acquiring a blend agent from the pool of agents to 
service one or more outbound telephone calls if said response indicator indicates that said 
level of service quality exceeds a predetermined service quality goal and said productivity is 
less than a predetermined productivity goal, said acquisition means using said outbound dialer 
to place an acquisition telephone call to said acquired blend agent; and 

releasing means for releasing said acquired agent if said response indicator 
indicates that said level of service quality is less than said predetermined service quality goal, 
said releasing means terminating said acquisition telephone call, whereby said acquired agent 
is selectively acquired for and released from outbound telephone call servicing by establishing 
and terminating a telephone call using said outbound dialer and said automatic call distributor. 
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24. The system of claim 23 wherein said automatic call distributor initially 
couples inbound telephone calls to the telephone devices of said plurality of inbound agents 
until all of said plurality of inbound agents are servicing inbound telephone calls before 
coupling any inbound telephone calls to the telephone devices of said blend agents. 

25. The system of claim 23, fijrther including a switch to computer 
interface coupled to said automatic call distributor to monitor the status of said dedicated 
inbound communication lines, the status of said dedicated outbound communication lines, and 
the status of said inbound agents, said blend agents and said outbound agents. 

26. A system for simultaneously maximizing productivity and call servicing 
quality by sharing pools of agents handling inbound and outbound telephone calls on a 
telephone exchange, each agent having a telephone device, the system comprising: 

a plurality of trunk lines designated as dedicated inbound communication lines 
and coupled to the telephone exchange to receive inbound telephone calls; 

a plurality of trunk lines designated as dedicated outbound communication 
lines and coupled to the telephone exchange to place outbound telephone calls; 

an automatic call distributor coupled to said dedicated inbound communication 
lines to receive inbound telephone calls from the telephone exchange and couple the inbound 
telephone calls to the telephone devices of the agent pool containing a plurality of inbound 
agents and containing at least one blend agent, said blend agent being designated to service 
both inbound and outbound telephone calls as needed; 

an outbound dialer coupled to said dedicated outbound communication lines to 
automatically place outbound telephone calls for a plurality of agents in the agent pool 
designated as outbound agents and for said blend agent when servicing outbound telephone 
calls; 

an analyzer to analyze inbound telephone calls, to determine a response 
indicator indicative of a level of service quality, and to determine agent productivity; 

acquisition means for acquiring a blend agent from the pool of agents to 
service one or more outbound telephone calls if said response indicator indicates that said 
level of service quality exceeds a predetermined service quality goal and said productivity is 
less than a predetermined productivity goal, said acquisition means sending an acquisition 
command to said automatic call distributor to switch said acquired agent from servicing 
inbound telephone calls to servicing outbound telephone calls; and 

releasing means for releasing said acquired agent if said response indicator 
indicates that said level of service quality is less than said predetermined service quality goal, 
said releasing means sending a release command to said automatic call distributor to switch 
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said acquired inbound agent from servicing outbound telephone calls to servicing inbound 
telephone calls so that said acquired inbound agent may resume servicing inbound telephone 
calls, whereby said acquired inbound agent is selectively acquired for and released from 
outbound telephone call servicing by sending commands to said automatic call distributor. 

27. A system for simultaneously maximizing productivity and call servicing 
quality by sharing pools of agents handling inbound and outbound telephone calls on a 
telephone exchange, each agent having a telephone device, the system comprising: 

a plurality of tnink finss designated as dedicated inbound communication lines 
and coupled to the telephone exchange to receive inbound telephone calls; 

a plurality of trunk lines designated as dedicated outbound communication 
lines arid coupled to the telephone exchange to place outbound telephone calls; 

an automatic call distributor coupled to said dedicated inbound communication 
lines to receive inbound telephone calls from the telephone exchange and couple the inbound 
telephone calls to the telephone devices of the agent pool containing a pluramy of blend 
agents, said blend agents being designated to service both inbound and outbound telephone 
calls as needed; 

an outbound dialer coupled to said dedicated outbound communication lines to 
automatically place outbound telephone calls for said blend agents when said blend agents are 
servicing outbound telephone calls; 

an analyzer to analyze inbound telephone calls, to determine a response 
indicator indicative of a level of service quality, and to determine agent productivity; 

acquisition means for acquiring a blend agent from the pool of agents currently 
servicing inbound telephone calls to service one or more outbound telephone calls if said 
response indicator indicates that said level of service quality exceeds a predetermined service 
quality goal and said productivity is less than a predetermined productivity goal, said 
acquisition means using said outbound dialer to place an acquisition telephone call to said 
acquired blend agent; and 

releasing means for releasing said acquired agent if said response indicator 
indicates that said level of service quality is less than said predetermined service quality goal, 
said releasing means terminating said acquisition telephone call, whereby said acquired agent 
is selectively acquired for and released from outbound telephone call servicing by establishing 
and terminating a telephone call using said outbound dialer and said automatic call distributor. 

28. A system for simultaneously maximizing productivity and call servicing 
quality by sharing pools of agents handling inbound and outbound telephone calls on a 
telephone exchange, each agent having a telephone device, the system comprising: 
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a plurality or trunk lines designated as dedicated inbound communication lines 
and coupled to the telephone exchange to receive inbound telephone calls; 

a plurality of trunk lines designated as dedicated outbound communication 
lines and coupled to the telephone exchange to place outbound telephone calls; 

an automatic call distributor coupled to said dedicated inbound communication 
lines to receive inbound teTephone calls from the telephone exchange and couple the inbound 
telephone calls to the telephone devices of the agent pool containing a plurality of blend 
agents, said blend agents being designated to service both inbound and outbound telephone 
calls as needed; 

an outbound dialer coupled to said dedicated outbound communication lines to 
automatically place outbound telephone calls for said blend agents when said blend agents are 
servicing outbound telephone calls; 

an analyzer to analyze inbound telephone calls, to determine a response 
indicator indicative of a level of service quality, and to determine agent productivity; 

acquisition means for acquiring a blend agent from the pool of agents currently 
servicing inbound telephone calls to service one or more outbound telephone calls if said 
response indicator indicates that said level of service quality exceeds a predetermined service 
quality goal and said productivity is less than a predetermined productivity goal, said 
acquisition means sending an acquisition command to said automatic call distributor to switch 
said acquired agent from servicing inbound telephone calls to servicing outbound telephone 
calls; and 

releasing means for releasing said acquired agent if said response indicator 
indicates that said level of service quality is less than said predetermined service quality goal, 
said releasing means sending a release command to said automatic call distributor to switch 
said acquired inbound agent from servicing outbound telephone calls to servicing inbound 
telephone calls so that said acquired inbound agent may resume servicing inbound telephone 
calls, whereby said acquired agent is selectively acquired for and released from outbound 
telephone call servicing by sending commands to said automatic call distributor. 

29. A system for simultaneously maximizing productivity and call servicing 
quality by sharing pools of agents handling inbound telephone calls on a telephone exchange, 
each agent having a telephone device, the system comprising: 

a plurality of trunk lines designated as dedicated inbound communication lines 
and coupled to the telephone exchange to receive inbound telephone calls; 

an automatic call distributor coupled to said dedicated inbound communication 
lines to receive inbound telephone calls from the telephone exchange and couple the inbound 
telephone calls to the telephone devices of the agent pool containing a plurality of inbound 
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agents and containing at least one blend agent, said blend agent being designated to service 
both inbound and outbound telephone calls. as needed; 

an analyzer to analyze inbound telephone calls, to determine a response 
indicator indicative of a level of service quality, and to determine agent productivity; 

acquisition means for acquiring a blend agent from the pool of agents to 
provide alternate service activities if said response indicator indicates that said level of service 
quality exceeds a predetermined service quality goal and said productivity is less than a 
predetermined productivity goal, said acquisition means using said outbound dialer to place an 
acquisition telephone call to said acquired bler.d sgent; and 

releasing means for releasing said acquired agent if said response indicator 
indicates that said level of service quality is less than said predetermined service quality goal, 
said releasing means terminating said acquisition telephone call, whereby said acquired agent 
is selectively acquired for and released from alternate service activities by establishing and 
terminating a telephone call using said outbound dialer and said automatic call distributor. 

30. A system for simultaneously maximizing productivity and call servicing 
quality by sharing pools of agents handling inbound telephone calls on a telephone exchange, 
each agent having a telephone device, the system comprising: 

a plurality of trunk lines designated as dedicated inbound communication lines 
and coupled to the telephone exchange to receive inbound telephone calls; 

an automatic call distributor coupled to said dedicated inbound communication 
lines to receive inbound telephone calls from the telephone exchange and couple the inbound 
telephone calls to the telephone devices of the agent pool containing a plurality of inbound 
agents and containing at least one blend agent, said blend agent being designated to service 
both inbound and outbound telephone calls as needed; 

an analyzer to analyze inbound telephone calls, to determine a response 
indicator indicative of a level of service quality, and to determine agent productivity; 

acquisition means for acquiring a blend agent from the pool of agents to 
provide alternate service activities if said response indicator indicates that said level of service 
quality exceeds a predetermined service quality goal and said productivity is less than a 
predetermined productivity goal, said acquisition means sending an acquisition command to 
said automatic call distributor to switch said acquired agent from servicing inbound telephone 
calls to providing alternate service activities; and . 

releasing means for releasing said acquired agent if said response indicator 
indicates that said level of service quality is less than said predetermined service quality goal, 
said releasing means sending a release command to said automatic call distributor to switch 
said acquired inbound agent from providing alternate service activities to servicing inbound 
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telephone calls so that said acquired inbound agent may resume servicing inbound telephone 
calls, whereby said acquired agent is selectively acquired for and released from alternate 
service activities by sending commands to said automatic call distributor. 

31. A system for simultaneously maximizing productivity and call servicing 
quality by sharing pools of agents handling inbound and outbound telephone calls on a 
telephone exchange having a plurality of tmnk lines designated as dedicated inbound 
communication lines and a plurality of trunk lines designated as dedicated outbound 
communication lines, each agent having a telephone device, the system comprising: 

an automatic call distributor coupled to the dedicated inbound communication 
lines to receive inbound telephone calls from the telephone exchange and couple the inbound 
telephone calls to the telephone devices of the agent pool containing a plurality of inbound 
agents and containing at least one blend agent, said blend agent being designated to service 
both inbound and outbound telephone calls as needed; 

an outbound dialer coupled to the dedicated outbound communication lines to 
automatically place outbound telephone calls for a plurality of agents in the agent pool 
designated as outbound agents and for said blend agent when servicing outbound telephone 
calls; 

an analyzer to analyze inbound telephone calls, to determine a response 
indicator indicative of a level of service quality, and to determine agent productivity; 

acquisition means for acquiring a blend agent from the pool of agents to 
service one or more outbound telephone calls if said response indicator indicates that said 
level of service quality exceeds a predetermined service quality goal and said productivity is 
less than a predetermined productivity goal, said acquisition means using said outbound dialer 
to place an acquisition telephone call to said acquired blend agent; and 

releasing means for releasing said acquired agent if said response indicator 
indicates that said level of service quality is less than said predetermined service quality goal, 
said releasing means terminating said acquisition telephone call, whereby said acquired agent 
is selectively acquired for and released from outbound telephone call servicing by establishing 
and terminating a telephone call using said outbound dialer and said automatic call distributor. 

32. The system of claim 31 wherein said automatic call distributor initially 
couples inbound telephone calls to the telephone devices of said plurality of inbound agents 
until all of said plurality of inbound agents are servicing inbound telephone calls before 
coupling any inbound telephone calls to the telephone devices of said blend agents. 
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33. The system of claim 31, further including a switch to. computer 
interface coupled to said automatic call distributor to monitor the status of the dedicated 
inbound communication lines, the status of the dedicated outbound communication lines, and 
the status of said inbound agents, said blend agents and said outbound agents. 

34. A system for simultaneously maximizing productivity and call servicing 
quality by sharing a pool of agents handling inbound and outbound telephone calls on a 
telephone exchange having a plurality of trunk lines designated as dedicated inbound 
communication lines and a plurality of trunk lines designated as dedicated outbound 
communication lines, and an automatic call distributor coupled to the dedicated inbound 
communication lines to receive inbound telephone calls from the telephone exchange, the 
automatic call distributor having a switch to computer interface to allow the monitoring of the 
status of the automatic call distributor, each agent having a telephone device, the system 
comprising: 

an outbound dialer coupled to the dedicated outbound communication lines to 
automatically place outbound telephone calls for a plurality of agents from the pool of agents 
designated as outbound agents; 

an analyzer coupled to the automatic call distributor through the switch to 
computer interface to analyze inbound telephone calls, compile a set of statistics relating to 
inbound telephone calls, to determine a response indicator indicative of a level of service 
quality, and to determine agent productivity; 

acquisition means for acquiring one of said plurality of inbound agents to 
service outbound telephone calls if said response indicator indicates that said level of service 
quality exceeds a predetermined service quality goal and said productivity is less than a 
predetermined productivity goal; and 

releasing means for releasing said acquired inbound agent if said response 
indicator indicates that said level of service quality is less than said predetermined service 
quality goal, whereby said acquired inbound agent is selectively acquired for and released 
from outbound telephone call servicing as said response indicator and said productivity 
fluctuate. 



35. A system for simultaneously maximizing productivity and call servicing 
quality by sharing a pool of agents handling inbound telephone calls on a telephone exchange 
having a plurality of trunk lines designated as dedicated inbound communication lines and an 
automatic call distributor coupled to the dedicated inbound communication lines to receive 
inbound telephone calls from the telephone exchange, the automatic call distributor having a 
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switch to computer interface to allow the monitoring of the status of the automatic call 
distributor, each agent having a telephone device, the system comprising: 

an analyzer coupled to the automatic call distributor through the switch to 
computer interface to analyze inbound telephone calls, compile a set of statistics relating to 
inbound telephone calls, to determine a response indicator indicative of a level of service 
quality, and to determine agent productivity; 

acquisition means for acquiring one of said plurality of inbound agents to 
provide alternate service activities if said response indicator indicates that said level of service 
quality exceeds a predetermined service quality goal and said productivity is less than • 
predetermined productivity goal; and 

releasing means for releasing said acquired inbound agent if said response 
indicator indicates that said level of service quality is less than said predetermined service 
quality goal, whereby said acquired inbound agent is selectively acquired for and released 
from alternative service activities as said response indicator and said productivity fluctuate. 

36. The system of claim 34 wherein said acquisition means uses said 
outbound dialer to place an acquisition telephone call to said acquired inbound agent and said 
releasing means releases said acquired agent by terminating said acquisition telephone call to 
said acquired agent so that said acquired agent may resume servicing inbound telephone calls. 

37. The system of claim 34 wherein said acquisition means acquires said 
acquired agent by sending an acquisition command to the automatic call distributor and said 
releasing means releases said acquired agent by sending a release command to the automatic 
call distributor so that said acquired agent may resume servicing inbound telephone calls. 

38. A system for simultaneously maximizing productivity and call servicing 
quality by sharing a pool of agents handling inbound and outbound telephone calls on a 
telephone exchange having a plurality of trunk lines designated as dedicated inbound 
communication lines and a plurality of trunk lines designated as dedicated outbound 
communication lines, each agent having a telephone device, the system comprising: 

a first switch to couple telephone calls between the telephone exchange and the 
telephone devices of the pool of. agents, said first switch having at least a first network 
connection, said network connection coupling said first switch to the telephone exchange; 

a second switch to couple telephone calls between the telephone exchange and 
the telephone devices of the pool of agents, said second switch having at least a first 
switching network connection, said switching network connection coupling said second 
switch to the telephone exchange; 
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dialer means for dialing outbound telephone calls associated with said first or 
second switches; and 

transfer means for transferring an agent initially coupled to the telephone 
exchange through said first switch to couple said transferred agent to the telephone exchange 
through said second switch, said transferred agent being coupled to said second switch by said 
dialer placing an agent acquisition telephone call. 

39. A system for simultaneously maximizing productivity and call servicing 
quality by sharing a pool of agents handling inbound telephone calls on a telephone exchange 
having a plurality of trunk lines designated as dedicated inbound communication lines, each 
agent having a telephone device, the system comprising: 

an automatic call distributor to couple the inbound telephone calls to the 
telephone devices of a plurality of agents from the pool of agents designated as inbound 
agents, said automatic call distributor being coupled to the dedicated inbound communication 
lines to receive inbound telephone calls from the telephone exchange; 

an analyzer to analyze inbound telephone calls, compile a set of statistics 
relating to inbound telephone calls, to determine a response indicator indicative of a level of 
service quality, and to determine agent productivity; 

acquisition means for acquiring one of said inbound agents to provide alternate 
service activities if said response indicator indicates that said level of service quality exceeds a 
predetermined service quality goal and said productivity is less than a predetermined 
productivity goal, said acquisition means using said automatic call distributor to acquire one 
of said inbound agents; and 

releasing means for releasing said acquired inbound agent if said response 
indicator indicates that said level of service quality is less than said predetermined service 
quality goal, said releasing means using said automatic call distributor to release said one 
acquired agent, whereby said acquired inbound agent is selectively acquired for and released 
from alternate service activities using said automatic call distributor. 

40. The system of claim 39, further including an outbound dialer to 
automatically place outbound telephone calls for said acquired agent on a trunk line 
designated as a dedicated outbound communications line, said alternate activity being 
servicing of outbound telephone calls. 

41. The system of claim 40 wherein said outbound dialer is a predictive 
outbound dialer, said outbound dialer automatically changing the rate of outbound telephone 
calls as said acquired agent is acquired or released. 
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42. The system of claim 39 wherein said analyzer compiles a set of 
statistics relating to the inbound telephone calls and uses said compiled statistics to measure 
said level of service quality. 

43. The system of claim 42 wherein said compiled statistics includes a value 
indicative of the wrap-up time required by said inbound agents to process data after 
termination of inbound telephone calls, said analyzer determining said value based on 
measured wrap-up times and imputed wrap-up times whenever said measured wrap-up time is 
not available, said imputed wrap-up times being a fraction of said value. 

44. The system of claim 42 wherein said compiled statistics include the 
number of said inbound agents available to service inbound telephone calls, said analyzer 
determining the number of said available inbound agents by comparing a work time for a 
particular one of said inbound agents with an average work time and declaring said particular 
agent unavailable if said work time for said particular agent exceeds said average work time 
by a predetermined amount. 

45. The system of claim 39, further including a switch to computer 
interface coupled to said automatic call distributor to monitor the status of said dedicated 
inbound communication lines and the status of said inbound and said acquired agents. 

✓ 

46. A method of simultaneously maximizing productivity and call servicing 
quality by sharing a pool of agents coupled to an automatic call distributor with an outbound 
dialer, each agent having a telephone device, the method comprising the steps of: 

(a) creating a pool of inbound agents with telephone devices coupled to a 
plurality of trunk lines designated as dedicated inbound communication lines to process 
inbound telephone calls, a pool of outbound agents with telephone devices coupled to a 
plurality of trunk lines designated as dedicated outbound communication lines to process 
outbound telephone calls, and a pool of blend agents designated as either inbound or 
outbound agents, the telephone devices of said blend agents alternatively coupled to either 
said dedicated inbound communication lines or said dedicated outbound communication lines 
to selectively service either inbound or outbound telephone calls; 

(b) determining a level of productivity for said inbound agents, said 
outbound agents, and said blend agents; 

(c) determining a response indicator indicative of a level of service quality; 
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(d) if said productivity is less than a predetermined productivity goal and 
said response indicator indicates that said level of service quality exceeds a predetermined 
service quality goal, using the outbound dialer to place an acquisition telephone call to one of 
said blend agents who is currently servicing inbound telephone calls; and 

(e) upon connection of said internal call to said one blend agent, acquiring 
said one blend agent to service outbound calls placed by the outbound dialer, whereby said 
one blend agent is coupled to the outbound dialer through a trunk line coupling the outbound 
dialer to the automatic call distributor. 

•47. The method of claim 46, further including the step of compiling a set of 
statistics relating to said inbound telephone calls, said statistics being used to measure said 
level of productivity and to determine said response indicator. 

48. The method of claim 46, further including the step of: 

(0 releasing said one blend agent by terminating said acquisition telephone 
call if said response indicator indicates that said level of service quality is less than said 
predetermined service quality goal, said one blend agent returning to servicing inbound 
telephone calls, whereby said one blend agent is selectively acquired for and released from 
outbound telephone call servicing by establishing and terminating an acquisition telephone call 
using the outbound dialer and the automatic call distributor. 

49. The method of claim 46, further including the step of directing inbound 
telephone calls to said pool of inbound agents until each of the agents in said pool of inbound 
agents is servicing inbound telephone calls, and then directing additional inbound telephone 
calls to said pool of blend agents. 



50. A method of simultaneously maximizing productivity and call servicing 
quality by sharing a pool of agents coupled to an automatic call distributor with an outbound 
dialer, each agent having a telephone device, the method comprising the steps of: 

(a) determining a level of productivity for the pool of agents; 

(b) determining a response indicator indicative of a level of service quality, 

(c) if said productivity is less than a predetermined productivity goal and 
said response indicator indicates that said level of service quality exceeds a predetermined 
service quality goal, using the outbound dialer to place an acquisition telephone call to one of 
the agents in the pool of agents who is currently servicing inbound telephone calls; and 

(d) upon connection of said internal call to said one agent, acquiring said 
one agent to service outbound calls placed by the outbound dialer, whereby said one agent is 
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coupled to the outbound dialer through a trunk line coupling the outbound dialer to the 
automatic call distributor. 

51. The method of claim 50, further including the step of compiling a set of 
statistics relating to said inbound telephone calls, said statistics being used to measure said 
level of productivity and to determine said response indicator. 

52. The method of claim 50, further including the step of: 

(e) releasing said one agent by terminating said acquisition telephone call if 
said response indicator indicates that said level of service quality is less than said 
predetermined service quality goal, said one blend agent returning to servicing inbound 
telephone calls, whereby said one agent is selectively acquired for and released from outbound 
telephone call servicing by establishing and terminating an acquisition telephone call using the 
outbound dialer and the automatic call distributor. 

53. A method of simultaneously maximizing productivity and call servicing 
quality by sharing a pool of agents coupled to an automatic call distributor with an outbound 
dialer, each agent having a telephone device, the method comprising the steps of: 

(a) determining a level of productivity for the pool of agents; 

(b) determining a response indicator indicative of a level of service quality; 

(c) if said productivity is less than a predetermined productivity goal and 
said response indicator indicates that said level of service quality exceeds a predetermined 
service quality goal, sending an acquisition command to the automatic call distributor to 
switch one of said agents who is currently servicing inbound telephone calls to service 
outbound telephone calls, whereby said one agent is coupled to the outbound dialer through 
the automatic call distributor. 

54. The method of claim 53, further including the step of compiling a set of 
statistics relating to said inbound telephone calls, said statistics being used to measure said 
level of productivity and to determine said response indicator. 

55. The method of claim 53, further including the step of: 

(d) releasing said one agent by sending a release command to the automatic 
call distributor if said response indicator indicates that said level of service quality is less than 
said predetermined service quality goal, said one blend agent returning to servicing inbound . 
telephone calls, whereby said one agent is selectively acquired for and released from outbound 
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telephone call servicing by sending acquisition commands and release commands to the 
automatic call distributor. 

56. A method of simultaneously maximizing productivity and call servicing 
quality by sharing a pool of agents coupled to an automatic call distributor with an outbound 
dialer, each agent having a telephone device, the method comprising the steps of: 

(a) determining a level of productivity for the pool of agents; 

(b) determining a response indicator indicative of a level of service quality; 

(c) if said productivity is less than a predetermined prc&scthAy goal and 
said response indicator indicates that said level of service quality exceeds a predetermined 
service quality goal, using the outbound dialer to place an acquisition telephone call to one of 
the agents in the pool of agents who is currently servicing inbound telephone calls; and 

(d) upon connection of said internal call to said one agent, acquiring said 
one agent to provide alternate service activities, whereby said one agent may perform inbound 
call servicing or alternate service activities. 

57. The method of claim 56, further including the step of compiling a set of 
statistics relating to said inbound telephone calls, said statistics being used to measure said 
level of productivity and to determine said response indicator. 

58. The method of claim 57, further including the step of determining an 
agent wrap-up time by estimating said wrap-up time as a fraction of an average wrap-up time. 

59. The method of claim 57, further including the step of determining the 
number of agents available to service inbound telephone calls by comparing a measured work 
time for a particular agent from the pool of agents to an average work time, said particular 
agent being classified as unavailable if said measured work time exceeds said average work 
time by a predetermined amount. 

60. The method of claim 56, further including the step of: 

(e) releasing said one agent by terminating said acquisition telephone call if 
said response indicator indicates that said level of service quality is less than said 
predetermined service quality goal, said one blend agent returning to servicing inbound 
telephone calls, whereby said one agent is selectively acquired for and released from alternate 
service activities by establishing and terminating an acquisition telephone call using the 
outbound dialer and the automatic call distributor. 



WO 94/09585 



PCT/US93/03307 



39 

61. A method or simultaneously maximizing productivity and call servicing 
quality by sharing a pool of agents coupled to an automatic call distributor, each agent having 
a telephone device, the method comprising the steps of: 

(a) determining a level of productivity for the pool of agents; 

(b) determining a response indicator indicative of a level of service quality; 

(c) if said productivity is less than a predetermined productivity goal and 
said response indicator indicates tliat said level of service quality exceeds a predetermined 
service quality goal, sending an acquisition command to the automatic call distributor to 
acquire one of the agents in the pool of agents who is currently servicing inbound telephone 
calls; and 

(d) using said one agent to provide alternate service activities, whereby 
said one agent may perform inbound call servicing or alternate service activities. 

62. The method of claim 61, further including the step of compiling a set of 
statistics relating to said inbound telephone calls, said statistics being used to measure said 
level of productivity and to determine said response indicator. 

63. The method of claim 62, further including the step of determining an 
agent wrap-up time by estimating said wrap-up time as a fraction of an average wrap-up time. 

64. The method of claim 62, further including the step of determining the 
number of agents available to service inbound telephone calls by comparing a measured work 
time for a particular agent from the pool of agents to an average work time, said particular 
agent being classified as unavailable if said measured work time exceeds said average work 
time by a predetermined amount. 

65. The method of claim 61, further including the step of: 

(e) releasing said one agent by sending a release command to the automatic 
call distributor if said response indicator indicates that said level of service quality is less than 
said predetermined service quality goal, said one blend agent returning to servicing inbound 
telephone calls, whereby said one agent is selectively acquired for and released from alternate 
service activities by sending acquisition commands and release commands to the automatic 
call distributor. 

66. A method Of maximizing call servicing quality by sharing a pool of 
agents coupled to an automatic call distributor, each agent having a telephone device, the 
method comprising the steps of: 
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(a) , determining a response indicator indicative of a level of service quality; 

(b) if said response indicator indicates that said level of service quality 
exceeds a predetermined service quality goal, acquiring one of the agents in the pool of agents 
who is currently servicing inbound telephone calls; and 

(c) upon acquisition of said one agent, using said one agent to provide 
alternate service activities, whereby said one agent may perform inbound call servicing or 
alternate service activities. 

67. The method of claim 66, further including the step of: 

(d) releasing said one agent if said response indicator indicates that said 
level of service quality is less than said predetermined service quality goal, said one agent 
returning to servicing inbound telephone calls, whereby said one agent is selectively acquired 
for and released from alternate service activities as said response indicator fluctuates above 
and below said predetermined service quality goal. 

68. The method of claim 67 wherein step (b) of acquiring said one agent is 
accomplished by placing an acquisition telephone call through the automatic call distributor to 
said one agent, and step (d) of releasing said one agent is accomplished by terminating said 
acquisition telephone call. 

69. The method of claim 67 wherein step (b) of acquiring said one agent is 
accomplished by sending an acquisition command to the automatic call distributor to said one 
agent, and step (d) of releasing said one agent is accomplished by sending a release command 
to the automatic call distributor. 

70. The method of claim 66, further including the step of compiling a set of 
statistics relating to said inbound telephone calls, said statistics being used to measure said 
level of productivity and to determine said response indicator. 

71. A method of maximizing productivity by sharing a pool of agents 
coupled to an automatic call distributor, each agent having a telephone device, the method 
comprising the steps of: 

(a) determining a level of productivity for the pool of agents; 

(b) if said productivity is less than a predetermined productivity goal, 
acquiring one of the agents in the pool of agents who is currently servicing inbound telephone 
calls; and 
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(c) upon acquisition of said one agent, using said one agent to provide 
alternate service activities, whereby said one agent may perform inbound call servicing or 
alternate service activities. 

72. The method of claim 7 1 , further including the step of: 

(d) releasing said one agent if said productivity exceeds said predetermined 
productivity goal, said one agent returning to servicing inbound telephone calls, whereby said 
one agent is selectively acquired for and released from alternate service activities as said 
productivity fluctuates below and above said predetermined productivity goal. 

73. The method of claim 72 wherein step (b) of acquiring said one agent is 
accomplished by placing an acquisition telephone call through the automatic call distributor to 
said one agent, and step (d) of releasing said one agent is accomplished by terminating said 
acquisition telephone call. 

74. The method of claim 72 wherein step (b) of acquiring said one agent is 
accomplished by sending an acquisition command to the automatic call distributor to said one 
agent, and step (d) of releasing said one agent is accomplished by sending a release command 
to the automatic call distributor. 

75. The method of claim 71, further including the step of compiling a set of 
statistics relating to said inbound telephone calls, said statistics being used to measure said 
level of productivity and to determine said response indicator. 
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